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> Report of the Joint Power Alcohol and Molasses Inquiry 
Committee (Bihar and the Tlnited Provinces), 1938 


1. .Preliminaty — The Comniitlee was appointed by, two identically 
svorded res«)l«tionfc. one issned by tho GoverMaont of IMlmr, Development 
Department (No, 2199-D, dated the 2‘2nd December, 1937), and the other 
by the Government of the United, Provinces, Industries Department (No, 
R/247/X'\r[II, dated 18th January, 1938). These resolutions were as 
follows : 

“The problems of the su"ar industry were discussed at ,n Joint Con- 
ference of the representatives of the United 3’rownces and T3iliar, 
which was held at Lnchnow on the 29th and 30th September, 1937, 
and by a sub-committee of this Conference which met at Patna on the 
]9(h and 20th October, 1937, One of 'the recommendations of this 
sub-committee was that the Governments of the United Provinces and 
Bihar should set up a joint committee to consider the question of tho 
utilization of molasses for the manufacture of power alcohol tihd ' for 
other profitable purposes. In pursuance of this recommendation, 
the Goveriimont of Bihar, in eonsultalion with tlio Government of the 
Urated Proviuces. have deejdetl to appoint a committee to devise ways 
and means of starting tho lunnufactitfe of power alcohol out of 
molasses, to report on the best method of roannfaclure and of mixing 
pow’er alcohol with petrol and to explore the possible uses for molasses 
and their practical application. 

“2, The Committee vvill consist of the following members ; 

> (1) Dr. N. R. Dhar, u.sc., iM.o., i.b.s., Professor, Allahabad 
University. 

(2) Mr. CJ, H. Dji'kson, Messrs. 13egg, Rulhorland & Co., 

'■ Cawnpore. 

(3) Mr. Ananlhaanbratnnnynm, Mysme Sugar Company, 
Ltd., Bangalore. 

(4) Mr. P. S. Maker, Chief Ohoniist, Mnjhnulia Sugar I'^ac- 
tory, District Champaran. 

(5) Lala Pndarapnt Biughaniw, Cawnpoic. 

(6) Mr. M. P, Gandhi, Chief Coiumcicial Manager, Tlie 
Eohtas Industries, Lid. 

(7' Dr. S. S. Bhatnagar, o.n.n,, n.so., p. isst. v , Professor, 
Punjab University, and 

(8) Dr. N. G. Cbatlerji, i>.sc., HiUTourt Butler Technological 
Institute, Cnwnporo, 

who will also be tho Secretary of the Committee. 

“Tlie Committee will elect il.s own Chairman, settle its own 
prooeduie and decide whom it will examine.” 
i^urlhor instniotions wore conveyed to the Cominilleo through tho 
Dhccloi- of Industries. United Provinces, under tlic United I’rovincos Gov- 
ernment Older No, IJ5/XVIII — -1180, dated .l.oth Fohruary, 1938, which 
was as follows ,■ 

*T am directed to refer to 0. 0. Nn. lo.» of ?ju1 January. 1938, and 
to say that the Provincial Government would bo glad if the Commit- 
tee appointed to t'onstder the question of.thc utilization of moltmses for 
the mamifaeturo of pbwer aleoliol and for other proiilable purposes, 
would lake up the question of power alcohol first and submit its report 



i § i 


on that subject lo the Provincial Government by Slst March, 1938, at 
the latest. The Committee may jilease be informed accordingly and 
requested to divide its worh into two portions and take up later the 
question of the utilization of molasses for other profitable purposes." 

2. The Committee unaninton.'ily elected Lala Pndainpat Binghauin as, 
its Chairman. 

3. There wei-e three sitlings of the Committee, all held at Cawnpore, 
on the following dates, viz., on 24.th and 25th January. 1938, 7th. 8th and 
9th Match, 1938, and 16th and 171h April, J938. 

4, In view of the fact that the qneslion of the utilization of molasses, 
especially Uirough the manufacture of power alcohol, has been widely dis- 
cussed in India for some years, and has given rise to certain points of a con- 
troversial nature, (be Committee found it necessary to interpret the terms of 
reference in a liberal manner. Further, as the public has been taking 
interest in the subject and as the success of the power alcohol industry would 
doiJcnd upon a favourable reception of the alcohol-petrol mixed fuel by ihe 
motorist within the country, the Commillec considered that it would be 
desirable to include a general survey of the various aspects of the industry in 
tliis report. 

6. Mormation, both written and verbal, has been obtained from a 
large number of sources ; in some cases on condition that the details or the 
names of the authority would be withheld from publication. The Com- 
mittee desires to take this opportunity of expressing its appreciation of the 
valuable assistance rendered by nil those who have so willingly placed mitho- 
ritative information at its disposal. 

6. The report is presented in two sections. - Section I deals with 
Power Alcohol, and Section II with Indnstrial Alcohol and agricultural and 
ether uses of molasses : viz : 

Section I— Poweb Amjohoi. 

tl) Introductory. 

(2) Molasses Situation. 

(3) Manufacture and Cost. 

(4) Economic and Legal Aspects. 

(5) Conclusions. 

Suction n—Oiran Ebbs 

(1) Introductory, 

(2) Industrial Alcohol. 

(3) Agricultural Uses. 

(4) Other Uses. 

(6) Conclusion. 

SECTION I— POWEll ALCOHOL 

iNTOODUClORi’ 

7. Tlie problem of using alcohol as a source of powei' has been engagmp 
the attention of the scientific world for a long time. Wliatever may have 
been the reasons for promoting the undertaking of this problem in the pre- 
War days, there is no doubt that at tho time of the Great War and there- 
after, certain aspects of the problem wei'e brought out in strong relief and 
led every oountry to push on energetically with the task of solving it lo its 
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ofrn best advantage. Thouglr each oounti-y has aotiic apecinl reasons for 
its intoresl** in power nlcoliol, a eiircfnl oxamination of the liisloty and 
growlh of Ibis indnsltj' in Oie more imporlnnf eoiinliics of Emope revcjils tlio 
following reasoTis common to all of them : 

(i) To minimize llie lioJivy (Irainagr of nalioniil wcallh out of Uno 
counhy on account of iinporled petrol. 

4 

(ii) The advisability of hax'ing n national product as a substitulc 
for pelrol in viow' of tlic sad experlciico due to shortage of the latter 
in the cotmtry during the war. 

(iii) The necessity of having a ).ugc supply of alcohol which is 
now regarded ns an important nnmitiun. 

<Lv) To have an aUernatIve motor fuel available within the country. 

fv) The alcohol inductry can bo nuide to play a very imporlimt 
p.ui, (i) in the prosperity of tlie ngiicullural cliisees, and (ii) in the 
development of other industries 

Tile development of the .automobile indus-lr}* brought liu* question of 
power alcohol inlo promiiictico. JJnring the early btages of c.\iHirimentn' 
’ linn on the running of automohilos with alcohol, it was realized that motor 
car engines de.'iigned and eonsfiueled lor working with jietrol could not bo 
Jim sntiafiiclorily on iihohol alone. Trials with mixiuies of hydrocarbons 
(petrol or benzoh and alcohol, limvcier. gave enconiiiging results and ex- 
tensive exijerimenls under loelmual conim) were undertaken by the State 
in Prance, Oernnny, Sweden, CzcchO'-lovakia and Poland. 

The result of these exporiineuta was the knowledge that a mixtmc of 
petrol or benzol and alcohol in certain proportions can replace, without any 
disadvantage, pure petrol for nutomohilc driving. Once this fact was 
established, research work waii directed to find out the most suitable compo 
bition of tho mixed fuel. TJio praolical difficulty was due to the compara- 
tive instability of rectified spirit and petrol mixtutes, cspccinlly in wintc 
tomporatmes in Europe. It was obscn-cd, liowevcr, that the range of mis- 
cibility improved widi the addition of hcorwl. Later on if was found lhaf 
absolute nkohol ahd petrol have a very wide umge of iniscilnlity even :u 
low iemperalnres and the mixed fuels in ccilain pioporlions aic in no way 
inferior to puie pelrol for uso as fuel in motor cars. 

With tho success achieved in the munulucture of absolute alcohol, the 
problem of "motor spirit" was not only pimplificd, but as a matter of fact 
certain advanlagcB were biouglit out. Hcuceforwevd most of the work in 
tho mailer of "power alcoliol" was dhected in finding out ways and moans 
by suitable legislative, economic and financial menHUros to Ining down the 
price of alcohol. In bpitc of vigoiona efforts rondo by tho State to encourage 
the uao of "mixed fuels”, bucccss wna achieved only when legislative 
ineusnrcs were passed compelling potrol companies (n buy a ciTtaiu quantity 
of country-produced alcohol for mixing with petrol. Such corapulsoiy 
mixing laws are now in force in Fiance, Oermnuy, Hungary, ('zeeho- 
slovakin, Yugoslavia and Italy and a inmiber of fitiuillor Slates. JCvon in 
a country like America, whore iictrol is indigcnmN and very cheap, (ho 
production of alcohol for puipows of fuel has increa'ied considerahly, and it 
is understood Hint some of the Stales have iitidcr active cmiajderafion tho 
introduction of IcgiRlntion, making (he Mending of a certain amount of 
alcohol with jielrol compulsory. 



( 4 ) 


A brief accoQul of tbe IcgiHlnthe mensurcs and practices in oilier 
countries is given in Appendix II, paragraph C. 

8. The Committee would now refer' to the problem in India. 

As far back us 1918, the Indian Industrial Coiniiiission, under the 
cbaiimnnship of Sii Thomas Holland, in their report made iccounncnda- 
lions regarding power alcohol in the following words : 

"It is undesirable that the fncl supply of the conntrj' should bo 
derived from external sources . . . Petrol is chiefly used in motor 
cats and small engines which arc only intcrnnllcnlly employed. 
As a source of induslriiil powei it is unimportant, but the demand 
for it for other purposes is likely to grow, and the provision for a 
suitable subslituie is generally xeeognircd ns dcsirnblo, if not actimlly 
impeiativo. On several occasions onr attention was drawn' rto the 
possibility of mnlcing industrial alcohol fiom hitherto neglected vege* 
table matoiinls, some of which appear to be sufficiently piomioing to 
justify investigation and experiment. \Vc iccommend that a more 
libcml policy should be lollowctl by the Excise authonlies in respect 
of the class of denalmanl prek'ribed, and more regard might he paid 
to the likelihood rathei than to Ihe meie possibility of frauds to the 
recenno, wlien ibe reqoimmcnls of (he cornmeicial useis conflict 
with excise regulations." (Puragrup/t 96.) 

9. In pursuance of the above jccommondation, tbe Go\ eminent of 
India appointed tbe Industrial Alcohol Coinmillcc of Ifl'iO with the follow- 
ing two main terms of leforcnco ; 

"(i) to consider and lepoit to what extent and in what rcsiHiCt 
excise regulations now in force in the diffeient provinces of India 
regarding the jirodnction, Rile, storage nnd tninsporl of induslual 
alcohol hamper tho manufactuio in India of such alcohol on a large 
scale : and . 

"(ii) to m.akc recommendations for such niodific.'ilions in those 
regulations as may be considered necc«.«irj', due rcgnrd being had on 
tho one hand to the necc'^ity of ptofecting the (iovernment revenue 
and also tho public safely end on tbe other hand to tin* desiMbility 
of eucoura^ng (he dexelopmenl of the manufacluie of industrial 
alcohol in India.” 

It may here he pointed out that the term “industrial alcohol" in that 
report was used in the hio,ai!cr senm, including wbnl now denoted by the 
term "power alcohol", 

10. One of tho iccnnimendations of tlic Oomraiitec was as follows: 

"We therefoie suggest that to inipo-e anj (ax on power alcohol 

would cripple tho induslrj', w'hich is already handicapped in com- 
parison with petrol. When power alcohol or a mixture of jiowcr 
alcohol and either is mixed with any motor spirit on which flnty is 
payable, the duty should be levied on that constituent only, and not 
on the power alcohol or on (ho finished product." {Paragraph 12.V)’ 

11. This leconimendalion of (ho Committee was accepted by (he 
Government of India (resolution no, 6, dated Isl October, 1927, paragraph 
4) to the effect that power alcohol sIiouUl not be handicapped hv the imposi- 
tibn' of any excise duly except such as thonld ho leviable upon any fuel 
adjunct which is separately liable to duty. 
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12. It may, Uiotvfore, be conclnded that tbc desunbility of encoui ag- 
ing tbfc iwe of power alcohol in the form of alcohol-petrol mixed fuel had been 
recognized by the Government of India as early ns 1922, when the Indus- 
trial Alcohol Oommittec came to the conclusion that the production of 
potable spirit and tobacco inannfacltire easily absorb tbe entire production 
of molasses in ■‘India, and a Rurplus for the manufacture of power alcohol 
was not liltely soon to be available.' (Paragraph 124.) 

J 1 

13. 'Witb tbe rapid gi'owlh of tbe sugar industry in India, molasses 
became available in large quantities and tbe pi ires wont down considerably, 
with the result tliat tbe power alcohol question became a matter of vital 
iulercsl: to the cane cultivator and .sug.sr industry. The United Piovinces 
Government, realizing the importance of the problem, deputed in 1933 an 
officer for the study of the power alcohol induslrj' in tbe various countries of 
Europe. In the meantime, the Sngar Coinimllec of tbe Imperial Council 
of Agi'icultural Research as also several Chamlieis of Commerce in India and 
the Indian Bugnr Mills Association continued from year to year to direct the 
attention of the Government of India to the nigenl necessity for the estahlish- 
ment of this industry in India. 

hrotiAssns SmnnoN 

14. Molasses is I lie chief by-i>rod«cl in the sugar industry and it is 
produced in India from llneo types of factories, namely, cane-crushing fac- 
tories, giir-refincricE, and IcliaiKharir^. 'IMie tables given below htiVe heen 
compiled from official statistics: 

(2) Production of inoUmn Vy crniral fartorin worling inith cane 



j 



1033..1I 

1832-.13 

United Pi ovinj>o<i 

T<nm 

207,030 

Tons 1 
182,000 

Tomb 

12.5,000 

1’oiW 

110,002 

Toni 

04,000 

Bihar > . 

1.1.7,050 

07,200 

71,878 

01,025 

07,808 

All Indin . . , . . 

41t,CtO ; 

.137,128 1 

233,883 

100,381 

130,410 


(t3) Produclion of molams by factories trorlcivy with gvr. 


i 1 

10.17 

IflSfi 

1 

]n»r> 

j 

10,14 

! 

103.1 

United ProvineoB .. , ,, 

All India . . . . 1 

Tons 
(fiBW.) i 

7,200 

10,000 

Tons 

20,0.50 

32,01)0 

Tons { 

1 

14,100 
21,035 1 

i 

Tons 

20,717 

30,770 

Tons 

40,008 

00 . sno 

(3) Productian of molasses by Pimndmris. 


1030-37 

1030.30 

10.1I-.1.7 

103:i-.14 

1032-33 

All India 

Tons 

100,000 

Tons 

120,000 

1 

Tons 

100,000 

Tons 

200,000 

Tons 

270,000 


Khandsari molasses has uses different from factory molasses and the 
major portion of the. former is alisorhed in Uio ureas, where it is produced. 


35. It would be seen from the slalislies that while there has been a 
rapid fall in the production of Jehandsari and r/Hr-refinery molasses, from 
275,000 tons and 56,200 tons in 1932-33, to 100,000 tons and 10,600 tons 
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respectively in 1936-37, there has been nn extraordinarily largo increase in 
cane factory molasses, namely from IBO.dOO tons in 193K-33 to 414,600 tons 
during 1936-37. , . ' ' ' 

16. 'While the Gommittee is unable to ascertain with any degree of 
exactness the total quantity of surplus cone factory molasses per year in the 
United Provinces and Biliar, it appears from an official note placed before the 
Sugar Committee of the Imperial Council of Agricultural Besearch in 1935 
that the internal market for molasses in the whole of India would not he 
more than 160,000 tons. It is, therefore, estimated that the qnantity of 
surplus molasses produced by the cane factories in India is at present in the 
neighbourhood of 265,000 tons.* ■ But, due to the fact Unit about 82 per 
cent, of the production is in the above-mentioned two provinces, tlie problem 
of the utilization of surplus molasses is' more serious there than elsewhere. 

17. Export of molosscs from India— In 1935, the sugar industry was 
given to understand tlial the Gowrnincnt of India had before them pro- 
posals by a firm of standing which had been long engaged in the molasses 
trade for the installation of the storage and fransporf equipment necessary for 
an annual export to the United Kingdom and other countries of about 
200,000 tons of molasses. The firm considered that a steady and perma- 
nent market was available abroad for the whole of India's surplus 
molasses, and the Government of India was infomed that it would take 
steps to complete its arr-angements for taking up all surplus Indian molasses 
fram the 1936-36 season and onwards. In consequence the Government 
of India decided not to initiate experiments for flie production of power 
alcohol from molasses on a commercial scale, although advised to do so hy 
the Sugar Committee of the Imperial Council of Agricultural Besearch in 
1933. Bat they were understood to have given an assurance that they 
would do so, if at any time in futnre it should appear that the export scheme 
referred to above did not provide an adequate solution of the problem of 
molasses disposal. 

18. The hope so entertained by the Government of India regarding 
the success of the export scheme seems to have fallen far short of the expec- 
tations. It is reported that this matter was discussed in May 1937 in the 
Sugar Committee of the Imperial Council of Agricnlbural Besearch, and in 
vlefT of the disappointing results of the molasses export scheme, a resolu- 
tion was adopted requesting the Government to issue licences for the pro- 
duction of power alcohol for use as motor fuel in admixture with petrol, to 
permit the sale of prescribed mixtures of petrol and alcohol for motor fuel, 
anr fo modify denaturants so as to permit the substitution of a denaturant 
suitable for use in motor enrines. 


19. The following table summarizes some of the information - avail- 
able in connection with the export of molasses in India : 


Contracts mode by tlio Mola'.sc'i Export, 
iiii! Oompany 

With sugar factories ! 
situsled in tfio Uni- 
toj TrovincDS 

AVith fiugttr fneforios 
^ituatod in Bilmr 

4 

QinntUy {approximni c) 

' 1 

Average price f. o. r. fectory 

Kumber of foptorio^f reporting aalo orinolfttacH 

1930.30 

1930.37 

1035-30 ] 

1036.37 

.31,000 
tons, 
R«. a. p. 

0 1 0 

0 

38,009 
tons, 
Its. a, p. 

0 1 0 

12 

12,000 
tons, 
Rs. 0. p, 

0 2 1.7 
9 

41,000 

tons. 

Its. 0. p. 

0 1 3.4 

14 


♦Tliis figure requitoe moaificnlion. t,otcsb atalislio? for lfl57-38 (Ijir? Trait Jotiranl 
'Mftv 10, 1 938) rejftiraiDjqrtho production of molosaes ions folioirA s ’ 

United Piovinces .. .. ... .. 215,700 tens. 

AUTndia .. .. .. 304,000 

^ f K oto— I t poa^iblo ihai a few other angar f&oiorios nji'y hftTO soid jnolosvcs to tho 

exporting company, hut this inforrontion ^uanotnvailoWo* 
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20. It is significani; to nofco tiiat thougli tihe total quantity of molasses 
purchased by this company during the sugar seasons 1935-36 and 1936-37 
was at least 132,500 tons, the quantity actually exported out of Tndi^ during 
the period Ist April, 1935 to 31at January, 1938, was only about 88,000 
tons. In the event, therefore, of some of this molasses being sold within 
the country, the relief given to the surplus molasses situation becomes to 
(hat extent more apparent than real. 

Properties, makopactorb and dost 

21. DefinUion — Por purposes of this report, power alcohol is defined 
as “Dehydrated Ethyl Alcohol of at lei»t 99*4 per cent, by volume." The 
Committee also suggests that for purposes of measurement, (he strength of 
power alcohol should be reckoned by volume per cent, of ethyl alcohol and 
not on the basis of London Proof Spirit. 

22. Properties — Among the common criticisms which have been made 
against alcohol-petrol fuels in general, the following two seem to have 
Attracted a good deal of attention : 

(i) Since alcohol has a calorific value lower than petrol, and since 
in internal combustion engines the heal energy content of the fuel is 

, converted into power, it follows that alcohol-petrol mixtures must 
seecssarily be less efficient than straight petrol fuels. 

(ii) Since alcohol is hygroscopic in nature, there is the possibihly 
, of absorption of moisture from the atmosphere, specially in the rainy 

season by the alcohol-petrol mixture in the slorogc tanks, even to the 
extent of the separation of diluted alcohol from petrol into two layers. 

f 

23. The essential pait of the theoretical and scientific principles regard- 
ing the relationship between calorific value of tbo fuel and power output 
from it in ordinary motor car engines has been given elsewbero (Appendix 
I-A). The power value of alcohol-petrol mixed fuel, which is still a subject 
under controversy, has however been fairly siunmed up in the following words 
of Professor A. W. Nash and Donald A. Howes (The Principle of Motor 
Fuel Preparation and Application, 'Vol. I, paras. 421—24) : 

“ A point of outstanding importance is that concerning the relation- 
ship which exists between the alcohol content of a petrol-alcohol blend 
and the fuel consumption for a given power output. If the latent 
heats of petrol and alcohol were the same, this relationship would be 
linear for any given compression ratio, the fuel consumptions of 
alcohol and petrol being invemely proportional to their calorific 
^ values. However, the large difference existing between these two 
Bubslanees in latent heats is almost as impoitiint as the large 
, difference in calorific value and it is the cause of very noteworthy, 
it somewhat unexpected results. 

t 

** The latent heat of a fuel determines, to a large extent, engine 
volumetric efficiency, and consequently has an effect upon power 
output. In the case of alcohol fuels, latent heat is of great import- 
ance, and has a noticeable effect upon the fuel coiifaumption for a given 
power output. Professor Hubendick (World Power Conference, 
London, 1928) made an examination of a range of petrol-alcohol 
mixtures and showed that the fuel consumption, .in terms of heat 
nnils, was not appreciably greater with a 20 per cent, elhyl-alcobol 
blond than with petrol alone, whereas blonds containing higher 
aruounls of alcohol gave fuel consumption in proportion to the 
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alcohol content. A‘< in these lesis, no changes in the’ engine con- 
ditions, other than an alteration'- in carburettor jets, ivere made, it 
• follows that in blends containing up to 20 per cent, of alcohol, an 
increase in overall engine efltciciiey must be compensating for the 
low'er calorific value. This higher overall efficiency is solely caused 
by the higher latent heats bf the alcohol which causes the air con- 
sumption per cycle lo bo increased and so increased the power output. 

" With regard to the behaviour of alcohol fuels in ordinary auto- 
mobiles, therefore, if the alcohol content is kept below 20—2.5 per 
cent, by volume, such mixtures may be used with saliefaclion- with- 
’ out any alteration in carburettor selling and 'without any nlloratioii 
in any way to the engine. Such blends will give ai)proximately the 
same fuel consumption as ordinary petrol and will give about the same 
power output. Neither starting properties nor engine flexibilitj' will 
be impaired to any marked degree. If, on the other hand, the 
alcohol concentration is increased above these limits, pow’er output 
will be decreased and loci consnniption concspondtngly increased, 
with the result that the blend will not give satisfaction as instanced 
by the marked unpopularity of- '* Carbnmnt National ” in France, 
which contains 50 per cent, ethyl alcohol, and the success of 
“ Lattbenlyl ”, containing only 25 per cent, ethyl alcohol, in 
Sweden.” 

24. The Committee has examined some of ih6 data available on the 
influence of moistvire on alcohol-petrol mixed fuels (Appendix I-C). It 
appears that the absorption of moisture which is likely to take place nnder 
wdinary atmospheric conditions in' India would not cause the separation of 
the fuel into two laj'ers, so that as siiown by Contant and Marillor [Appendix 
1-0(2)], there is practically no danger of such separation over taking place- 
Besides this, the Committee understands that a mixture of 65 parts of 
alcohol (96 per cent, by volume) and 35 parts of petrol has been found lo he 
quite stable in ISIysorc even under monsoon conditions. 

25. No nccesiiitj for carburettor chaiirjes — Another point which the 
Committee thought it advisable lo examine in some detail was about the 
necessity of making any alterations in the adinstinent of carburettor of a 
motor car, wlien changing over from straight petrol lo alcohol-petrol mixed 
fuel. Opinions of two experts on this subject are as follows : 

(1) " The combustion of 1 gramme of alcohol requiring less air 
than that of 1 gramme of jielrol, it may at first sight appear that in 
running the engine, when pure petrol is replaced by alcohol fuel, the 
carburettor must necessarily be adjusted, either in increasing the 
' , inflow' of the fuel or m dimiiiibhing the admission of air. Practice, 
however, has shown that the necessity of such adjustment does not 
^ appear. We can cite, for instance, the case of the Poznan Rally of 
12th July, 1930, when all runners, having every one covered several 
hundred miles at high speed using alcohol fuel, stated that they had 
not had to make any alteration in their carburettors except the usual 
che'ekinge which the driver cun effect without leaving the wheel. 

. ” This fact is explained by (he favourable influence ‘of alcohol on 
combustion, As pure pctiol never undergoes complete combnstiou in 
.the cylinder, all caibuicUors are usually adjusted for a mixture richer 
than that established by the chemical theory of combustion, and this 
adjustment coincides with theory when a certain amount of 'alcohol is 
present. ((lolonel Mayer’s " Alcohol Fuels in Poland ”, published 
by the Polish State Alcohol Peparlment.) 
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(2) Professor Hubondidf writes ab foljo'sVs ; 

" It may be of interest to note that hn engine can, without altera- 
tion, be operated by turns with petrol and petiol-alcohol blends, 
' ^ provided the alcohol percentage in the mixture does not exceed 20 per 
cent.” 

/ 

This remark is impoitant in view of the fact that during the initial 
stages of the introduclion of alcohol-potrol mixture, when it may not be 
available at all places, the motoiist will not experience any^'liouble^ duo to 
a change in fuel. 

This has been am^ily deinoiistrated in JSurope by motorists when travel- 
ling from countries using alcoliol-pelrol mixtures to those whoi'e pure peltol 
only is used. 

26. The Committee would ul6o record here its opinion that the follow- 
ing facts have been established in regard to the properties of motor fuels 
containing alcohol : * 

(!) Alcohol has high anti-lcnooU properLics, so that the addition 
of some poM'er alcohol to petrol increases the " octane number” of 
, the lattci', converting it into a superior grade of motor fuel. This is 
a very^important propeity, so mnch so that at piescnl other propeilies 
remaining the sjune, the price of petrol is fixed on its octane number. 
Increasing the octane number of the fuel by the addition of power 
alcohol to peliol seems to be a more desirable method for adoption 
in this couiitrj' than tlie addition of '* dopes ” oi complicated blond- 
' ings witli petrol portions from different sources. . 

(2) Alcohol has high latent heat and can bc«r high compression. 

(3) The addition of alcohol to, peliol generally increases the volatility 
of the latter, so that engines can be started in the cold more easily 
with certain alcohol-pctiol mixtures than with petrol alone. 

(4) Aloohol-pctrol mixed fuels deposit less carbon in the combustion 
chamber of (he engine. The following quotation fioiu a publication 
of the Polish Btate Alcohol Monopolj is of considerable interest : 

''The Polish Stale Alcohol hlonopoly oiganixed in July-August, 
1930, a long distance automobile test in order to investigate the 
intluenco of alcohol fuels upon the wear of the engine. 

j ' The tests, strictly controlled by tho Poli.sh Aiiloinobilo Club, 
was run wilh an ordiniuy Chrysler ” OG ” car. This air, fed 
with a 70/30 pctiol-alcohol mixture’, covcied 12,648 miles at an 
average speed of 34'582 miles per hour. The total time of run- 
ning was 359 hours 36 minutes, together wilh an mtciruption 
period of 29 houis 20 minutes. The engine had been kept nin- 
ning all Ihc lime, c\en when the air was standing still. Tiie 
fuel cousuuiplion amounted to 3,636 litres 'or an average of 18'28 
liti-es per 100 kiloinoties, including lialls when tho engine was 
running idle. , 

At the end of llio trial, the main paits of the engine were 
taken out and examined cai'Cfully by the Commission. The 
following remarks Avere made : 

(a) The carbon deposit inside the coniprc’sion chamber and 
on the pistons was found to ba much less than that 
^ " usually louiid wjieii usixig peliol. 
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Eslimaic no. Ifl—Behw arc gi'fcn llic ncUial fipre-i of »be rost of 
manufacture of rectificcl spirit received from a dislillery in the United Urov- 
>nees, producing botli " drinking *’ and ” inefbylillod ” spirits. 


Colt of molnswi nl 4 annn ‘1 per mound 
Colt of Btcnm, oliomiooU, liiuour mid staff 
W'lU'Chou'iO p'jptmao'i, TOpwM oiid lonowols to plniit, 
building and icaidonliat quarioiM, oto, 

DcprooiaMoii 

Maibigomant and admmiatt.ition . . . . 

Cost of por g.illon i osliffed ipint 
Coat of dPhydiAtinii (l•!•tllnnfsd) 

Total 


Per frallon 
(100 poiTCint. 

Ktriingth) 
Ra, 0. ji. 

0 1 lOv'iO 
0 1 S>73 


Works 0 

0 

6-4'l 

.. 0 

0 

r,*o 

.. 0 

0 

7-72 

.. a 

fl 

l<i4 

.. 0 

0 

8-GS 

.. 0 

fi : 

10'12 


Eslimaic no. fl' — Tlie foilnuing are llie netual audited figures for tlia 
cost of manufacture of rectified spirit of 06 per cent, by volume in a distillery 
in South India prodiieing 625,000 gallons in a year. Tlie rectified spirit is 
Bubsequcntlj' made into drinking spirit, ari and mctliyialcd spirit ; 

Per pidloit of spirit 
Its. a. p. 


Coat of molftaaca at 4 annaa per roaiind 
Coal of Btemn, ehemieiibi, power, ete, . . 
Coat of lidiour . . . . 

Daproclation, inelnding that on ronUincts 
Cost of inaiiagomrnt . . . . 


0 I 7 

0 I 0 

0 0 0 

n 1 U 

fl 0 .a 


Coat per gallon ofreotified spirit 


0 4 10 


An examination of Estimate no. I reveals that the high cost of manu- 
facture of alcohol is due to (i) the rost nf molas.so.s having been taken at 
As.TO-6 per mnimd, (it) cost of dcnatiirtinf nf As.l-J*d per gallon and (iii) 
cost of depreciation on drums at As.0-7‘7 per gallon. 

30. Eor purposes of cominriaran, therefore, all tlic estimates have been 
recast on a uniform basis of cost of molaspes at As.4 per niaiiiul, while the 
eost.s of dcn.Uurant and depreciation on confaincr.s have been omitted, giving 
figines for the co.st of mnnufnclure of power alcoliol, oudenntured, in the 
distillery. 


ParlitularH 

]‘>,t)mato 
no. 1 

nstiinato 

I no. U 

1 

Riliinntn 
no. ni 

Knlimoto 
no. IV 


Its. a. p. 

Rh. 

11. p. 

Ra, 

a. p. 

Ro. n. p. 

Cost of moloiwM at 1 nnuiis 
par mniiiid. 

II t 10-3 

0 

1 lO'O 

0 

1 in-.s 

n 1 7 

CoBt of stc\m. chamimls. 
power, labour and Ktaff. 

0 2 a-c 

0 

1 G<r> 

0 

1 8.7.*! 

a 2 n 

Warfiboiiip clmrgcs, di'p- 
icriation, clr. 

•• 

0 

1 2-8 

0 

0 in-40 

0 1 a 

Manngcinont i Iinrges 

(Not Eivon). 

0 

0 -i-O 

0 

0 7-72 

. 0 0 .7 

Coat of doliydrat ion (islim- 
atod). 

0 I 2'0 i 

t 1 

0 

0 n-2s 

0 

n a-GS 

(Not pivon). 

Total 

1 0 B 0-0 

0 

n 10 -cs 





The total costs in all these estimates received fi-oni different' ponrees 
show close agreement among themselves and also agree almost exactly witii 
the figure of As.5-11 per gallon estimated by the Director, Imperial Institute 
of Sugar Technology, and given in reply to a question put in the Cential 
Iiegislative Assembly in Maieh, 193S. Hlie liigli fignre.s of the estimate 
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given in the note, dated the 20th Septomboi. 1933, by the Secietafy, 
Imperial Council of Agricultural Ecsearch (Estimate no. I), weie therefore 
more apparent than teal. ' 


31. It would be seen that the cost of molasses is the vital factor in 
tlic estimated cost of maiiufaclure of power alcohol. At present the dis- 
tilleries estimate it at As.d per maimd delivered at the distillery which 
leaves some margin to tliomsclves. Indeed, one of the distilleries in the 
United Provinces favourably situated in tlie sugar factoiies area, is under- 
stood to have contiacled at only As.2 per maund, distillery delivery basis. 
Under the present market conditions, the average price for molasses accepted 
by the sugar factories from the Molasses Exporting Company is about As. 1-2 
per maund, so that contracts at As.2 per maund may be oonsldeicd as quite 
noimul. However, in view of the fact Hint some distilleries may be situated 
at a distance fiom the sugai facloiy areas, the general practice is to estimale 
on an aveuigc tiguie of As.4 per luaiind for moJns.oes. While agiceing 
that this figuie is quite reasonable and Ifaere would be no diflicully foi the 
dislilleries to get their reqniiemonts of molasbes at this price, the Committee 
would like to allow for a high niatgm of safety, and lake for ils own esliinate 
the cost ol molasses at As.G per maund delivcied at the distillery. 

32. Aflei considering the abo\e estimates carefully, the conclusion 
arrived at by tlie Commitleo is that, if a modern plant of sufficiently laigo 
capacity (<i) is ostahlishod at a amiable pilaee. the cost of manufacture of 
power alcohol per gallon would be as follows : 


Uo'ib uf iuuliV<->03 nt (] ittiTin i poi innuud at i}iu distilloiy (with 
yield of nlcolwl (wowgo of tlio ottiinotoi 1, II and 111), 
Cost of titoara, olioinltnU, iiuvvoi, labour and sliiif . . 
Wnroliouso clmrgoi 

Unpri'oiivtion . . . . . . , , 

I^lnnagomonl . . . . 

Coat of doliydration .. .. .. 

(avorngo of the wtinmtod nguim). 


I'ui galluii 
of alcohol 
Ita, u. p, 

0 3 a •15(6} 

0 I S 
0 0 3 
0 0 7 
0 0 3 
0 0 11*3(6) 


Total .. 0 0 5*18 

I 


In case the price of molasses is taken at As.;! per maund, at which 
it is at prosoiil being estimated by the difatilleries, the total Cost of luanu- 
, faclurc of power alcohol would be A8,6-6*33 per gallon. 

The Oominillcc has also been advised tluit in a distillery, producing 
power alcohol diieclly from fermculed wash by the most modern Icchniquo, 
the cost of manufttcluio ol power alcohol w'ould bo reduced by about G pics per 
gallon. In otlicT woids, the cost of manufacture per gallon of power alcohol 
would be about (i) As.G with molasses reckonod at As.G per maund, and 
(ii) As.G with molasses reckoned at As.4 per maund.* 

Lastly, the alloution of the Committee has boon drawn to one of the 
latest puhlicalioiisl .showing in (almliir form the coiuparativo costs of dehydia- 
lion to absolute alcohol by llio more exlcuBivcly adopted commercial pio- 
cesses. The* figures given in this fable arc stated to have been ariived at 
after careful cousideialion of all Ihe criticism received since the publioa- 


(«) About 3,000 gftlloiii poi lUiy. 

(6) KjvIfioJ ooriuct iivoiugo llguio]; otigtnally As. 3 mid .V. 1 lospoclivuly, 

*MovSls. AiiaiifhiiHulumndiiy.uii luid Mukoi mo of opinion Umt it should bn po*<siblu to 
piofluco nbsoltilo nil oiiol (power oloohol) lit piioo n much low'or thnu what is hoio OHliinnlod, 
whon ouoo it ooiiios int o nutnni wotlung bub for puipoioi of cnloulntlou, tJio piloo horo ostimatud 
ns eo?t of pioduction, could bo orooptod, 

Hoodlnu to moution, tho oost of pioductoin tU^o dooioasoa with inoronto iii thu onpnolty of 
tho pinnt. 

+11. KUr’s ittouograph ontitlod, " Fabctlcation von nbsolutiou Alkohol zWooU VOrwondung. 
als Ziisrizmittol zu Motor-Troibstolfon,” published by WiUiolm Kiinpp, llnllo, II lidition, 1038> 


I 
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(ion of (he firs! edition in JODG. and (heir verification from a largo number 
of actual users.— (^c/tAcJirZ/t fiir Spirit imi(Uiiiiric,.Wi March, 1038.) 

It would be seen that aecordinR to this authority the costs of dohyclra- 
(aon calculated in inpees per gallon by the Hiag, Mclle and Drnwinol systoms 
are as follows : 


Storiin); raw material 


Suit ilobjdni- 
tion lllnc 
bytlcm 

Azeotropic 

MoUc 

system 

• * t , 

Azi'Otropie 

Dntwinol 

iiybtwn 



Prr /^Ilon 
K**, A. p. 

JVr gallon 
Itii. a. p. 

fee Knllon 

Its. 0. p. 

Jlnw spiril . . . < 

• • 

a 0 0 

0 0 S-» 

0 0 0-2 

J''onnDiitCtl wobb . . 

•• 

•• 

0 1 0-6 

0 1 0-.1 


83. Preparation and diitrihiilion of nJeohol-pcltol uiircd fuel — ^The 
buccess of any bcheme for the development of the power alcohol industry 
depends largely upon an ellicieni dialrihution arriingement at low overall 
cost. It appears to the Oommittce (hat this ohjecl would be achicred to 
some extent, if power alcohol is made availahle for mixing with petrol at 
a numher of ruilsidc petrol dopot.s in lajgc consuming contre.s, the dibfilleries 
themselves being located in proximity to them in order to ensure low trans- 
portation charges. Further, the transport of power alcohol from llic dis- 
tillery to the petrol depot shonld be only under bond in tank wagons or 
lorries. The process of mixing jiowor alcohol with petrol would have to 
be carried out under excise sniiervision in accordance with the rule? and 
regulations fiamcd for (he purpose hy the executive inithority. The excise 
supervision over power alcohol would cease after, the mixture has been 
properly made. 

34. frcfiaturdlion— The question of a suitable dcnatuianl for power 
ulcoliol is a mutter of vital iiniiortance. The commercial success of any jiower 
alcohol scheme would depend considerably upon the choice of a denaliirant 
cheap but effective enough to prevent any illicit use of jmwer alcohol. A 
note on the denatnration of power alcohol, together with a lisl of deuiiliimnlR 
used m various countries la given elsewhere (,\ppondix XI). 


In recommending a suitable deiiatumnt for power nlcobol to be adopted 
in conjunction with the sehome given later, the Committee has been guided 
among other's by the following mam considerations: "• 

(i) The denaturant i-s to be a.s frr as possible an indigenous product 
easily available, or capable of being nianufiicturcd in India. 

tiij fn view ol (he fact that the cost of donatmalioii is e.s.sentially 
an e.xtra cost, not m any way indispenwible in the process of raanii- 
(acturc, it should be kept as low as possible by (he adopt ion of other 
me-aus to gain the same object as is sought to be achieved hy denatraa- 
tion. 


(iii) The recommendation of the Indian Industrial Commission ol 
1018 to the effect that “ more regard might be paid to (he lihrWwnil 
rather than to the mere possibility of frauds to Ibc revenue, when the 
requirements of the commercial uscis conflict with excise rc^nlafions,” 
should bo brought more into pmctico. 

(iv) I’ower alcohol would be made available to the dialrihntors, and 
through them to the public, only in lire form in which it is lo l e 
mixed with a large volume of petrol, wdiich is in itself a denaturant. 
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(v) The storage, distribution and sale of power alcohol' in the toita 
of alcohol-pofci'ol mixed fuel would bo subjeolcd to flic strict regulatioC' ’ 
and conditions of (be Indian Petroleum Act. These would by tliem- 
selvcs form an effective safegiiord against any attempts at mat 
, practicc.s or abuses. 

. In case it is found (hat the addition of n second denatnrant (other than 
petTol itself) is absolutely necosRary, the Committee suggests that a trial be 
given 10 one of (he following : 

(1) "Coabtar IBcnzolc ” — 3 parts by volume; 

' (*3) " Wood Naphtha ** — 2‘5 parts h}' volume. 

These additions arc to he made per 300 volumes of power alcohol.. In 
the opinion of the Committee nlcohnl-potrol mixed fuels pvcpaied with power 
alcohol denatured in tliis way, would not require any fnilher denaluration. 
It must however ho emphasized tlint the denatnration of alcohol is essen- 
tially a j)revenlivc operation against excise offences, and any expense involved 
in dennturation handicaps to that extent the economic de.veloiraenl of (ho 
powoi- alcohol industry — a principle whicli is now recognized in most 
countries. For example, in the United Kingdom, a denatnration nllownnec. 
called '* Afcthylafion Allowance ", is given to *' Industrial Power Alcohol ” 
in order to conipensate for the increased cost of the latter due to the com- 
pulsoi’y addition of the denntnrnnts. ' 

85. Sulo price of power aicohol — The Committee is of opinion that 
powei' alcohol should he delivci'cd to the petiol distributoi's at a number of 
their large storage depots at a uniform price. It is therefore ilesirable to 
give an indication of whai. in its opinion would bo a lair price for imwei 
alcohol and on the basis of which the retail price for the standard alcohol- 
petrol mixed fuel may he fixed. In connoelioii with •the laller it was 
nece.®sary to find out the present aveiiigo cost, of distribution of polio) in the 
United Provinces and iJibar. Unfortunately, (he evidence of the 
ropresentnlivo of the petrol distributing eomjiany has not. been helpful in 
this connection. In his oral evidence bcfoi-o the Committee, in answer to 
the question, "What arc your distribution cliargc.s jHjr gallon lor petrol in 
the United Provinces and Bihar, wliich include your capital expenditure, 
and your interest on the stock you keep and (he scrviec you provide on the 
petroleum distribution in these provinces?", liia reply w.as, "Based on all 
India cliarges— licence, inspection, cvapointion, excise and commission, it 
comes to anna 1 per gallon. (I'lesc cliarges arc hound to change in different 
provinces. The cost for (he United Provinces and Bihar alone, oiving to 
their small jictrol offtake, would almost certainly bo much higher." 
Subsequent to the evidence, the Committee was informed that the charge 
of amin 1 per gallon rcfeiTcd to the exfia cost over that incurred in the main 
ports, and averaged throughout India, of their manifold up-Country facilities— 
such as depots, pumps, lorries, depot and inspection .staff, licence, etc. 
Further inquirias showed that the petrol distributing company estimated that 
As.G-6 per gallon, when deduelcfl from cx-pump selling price secured for 
the mixture, would bo the maximum price at which power alcohol should 
l>c available at (he petrol depots for admixture. 

The Commiltec finds that the excise duty is aiiims "10, railway freight 
from Calcutta to Cnwnpore is annas 4, aud (he retailers’ commission is 
annas 2 per gallon of petrol. The tolal of tlieso three items comes to Re.l. 
The ox-pump price of petrol in April, 1038 at Cawnporc was Ro.l-O per 
gallon, while the average fiiiee for tho last year was Re .1-0. The cost of 
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pelro! fogptlier wjflj tlio (Infrilnilion cbnrgog Id Iho retdilern’ pumps, thcro- 
fom, works onl nl nnniw G ]wr gsltun bnsotl oi\ Iho present prices, and annas 0 
per gallon on Uie las| year’s average price. 'I'aldng Ihcso figures into 
coneideialion, the Cmnmilfcc feds tlial the cost of dislriinilion as given J).v 
the (ihovp-manlioned company is very high and cannot hp arci’plcd. 
Dr. Bhainagnr fidurpcr rej/rrfs llmf, owivg to rrrinin nssumptions in thcne 
raleulalions—stieh its iJic price of the petrol at ports and whether petrol 
always sclh at a profit, he is mtable to agree to the oborc ouimrnl. The only 
way open fo the Cmnmiitcc, in his opinion, is either in aerept the price 
quoted by the representalke or hiing more couvineinij cridenre in farnnr of 
the rhange. After considering the above olrcmtimi of Dr. Bhatnagar, tho 
Committee in tho l.a‘il meeting held on iTih April, arrived at the 
following conclnaion : 

''AsBiiming the Oiisloms deelnralioii mine of imported petrol to he 
annas b per gallon (sec Appendix 11, parn. 3), tmil lomc profit iii.idp 
by the petrol dislillniling companies, the difvlvibufing chnrgea shtnild 
work oat, helttwn As. d-R to anas*. .*} pci gallon ha-.ed on the priee o[ 
petrol dining the last few yc,ais. Tndei'd, arconling to the present 
price of petrol cx-pitttip at (lawnpoie, (Ite.Uil, the distributing 
charges can only be about imim 1 |icr gtillon, 

"On the nhovo basis, and taking the nonnnl rnle price of jadrol 
e\-pninp as Be.l-G jn'r gnllmi, tbe eilimulftl nle pm.* ev iminj' of 
power alcolinl fiiul.iiinsl in tbe nlooliol-ppliivl ndseil fuel vroiks out 
ns follows.* 

I’lT p.tllon 
111 . n. j), 


Costi>rnwinir#otnreof jv.'sfpnit<“>.l)»ln! tli«ilHilli>ry .. e *? 0 
PioCl 1 1« tlio .. .. ,, 0 J 0 

On 1 ordi'natnmtinii .. .. .. .. >■ 1 0 

'ftan'iport.aionrlmTgf’nviKlht -tiyevapomlimi n 1 r. 

Diroclioi) nnd ndniitii'trolinn cb'Mjs-t . , , . 0 0 3 

Kvri»ndnl}' ,, .. .. 0 10 0 


Priro orpmvnr olrohol nt tljo prtrol 

inisin;; 

.. 1 

» 

u 

AdJ~ 





Distrihiitme eompsiiyV elinrpe'i 

* • » • 

.. 0 


*1 

Mi'l(ul('r*fi rnmmisiw) .. 

. 

.. II 

*1 

0 


Tninl 

.. 1 

II 

G 


Subsequent to the mei-ting, however, ccrt-niii fact'' e.ime In light, wliich 
compelled the majority of the members to modify conrideiiibly the view 
cxpiessed above. Tlio r.i.r. pticc of petrol had been as.aniucd to he annas 5 
per gallon, while tlio Monthly Statistics for the Re.aI)ortic Trade in rndia 
gives for the period 1<1 \piil, lOHT to tUsl Alatch, WlS the average price of 
petrol from Burma ns .tls. 8-8 per gallon, and llial from "Olber rounlrics" 
ns As. 7-0 per gallon.* These figures are ronsider.rhly higher ihaii tbe 
prcvionsly assumed figure of amn« .“i per gallon, when the import w.as iihnust 
wholly confined to Soviet petrol, and no figure were nvailahle for ix'litd 
from Burma, as the latter Ibcn formed part of India. 

The Committee now finds that in view of the Customs declaration made 
hy the pciroleiim importing conqnnic- nf the \ahie nf petrol at the poit of 

• /.apart of Pflnl ifito Intlia. 

Qiimlilj’ Yalnn 

Qnllnns 

FromRiirma .. C3.3W,OIO 3,I2,«I,430 

From other oounltiCT aR,c«a.«07 1,8S, 03,110 
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entry into India being fit least annas 7 per gallon, and allowing for nominal 
profits only, the average distribution charges all over the country shoiild work 
cut at about annas 2 per gallon based on the price of petrol distributed by 
them during the last year. Indeed, according to the present price of petrol 
sold fit CiiwnpOrc and other up-coantrj* towns, the distrihution charges ]icr 
gallon must have been cut down to a very low figure. 

In view of tbe above facts wliicli make llic item, of the distributing 
company’s charges an extremely nncerlain and controversial item, tbe 
Commillee Ihinks it advisalile to estimate the .sale ]n'icc ol power alcohol 
only np to the stage Avhen it is delivered at llie petiol depot for purposes of 
mixing with ])eivol. Pinilier, in view of the fact that the piofit of the petrol 
distributors at tbe current sale price of petrol appeals to lie small, the 
Comindtec does not feci justified to estiinalc Ihc “profit to tlie distillery’' 
at anna 1 per gallon, but to reduce it to pies 0. The cost of manufacture 
of power alcohol has also heeii calculated more accurately talcing the aveiago 
of the vaiiouB estimates, while allowance has been mad(» for the increase in 
volume due to the addition of the denaturaling liquids. 


36. The revised eslirunted sale price of denatured power alcohol 
Oeliveied at the petrol depots is given below: 

Por galloii 
Ba. n. p. 

Ujit of niwjrnlcohol fit (hodHtillory (with molaSToaftt Onnnna 0 0 fi>5 
pcrmiund), 

Pxoflta to tho dmtillory . •• ..000*0 

I Oo.tofdonaturntioii .. .* •• •• OO'l-? 

Tmtispjrl ohirgoi to pilrol niising dopots, lojs hy evaporation, 

oto. .. .. .. •• ..Cl «*0 

Dffoctioii nnd adminWnUoii ChiuRes .. .. 0 (J 3*0 


Add— 
Evolwo duty 


Total .. OH 8 *2 
. ..0 15 0 


Prico of donaliirod powor nloaliol dolivarod nt potrol depot 


.3 8 '2 


In case, however, molnssca for power alcohol is taken at annas 4 per 
maund, the price of power alcohol estimated in the tyime manner as above 
would lie Ho.I-3 per gallon. 

The Committee is therefore of opinion that after paying an excise duty 
of annas 10 per gallon, and incurring an additional Imrden of the denatnra- 
tion expenses of about anna 1 per gallon, it would still be possible to dehvei 
poiver alcohol at tlio various petrol mixing depots in the two provinces at a 
price of — 

(i) fic.l-.‘J-9 per gallon, after paying iinnas 0 jici maund for 
molasses, or 

(ii) Kc.1-3 per gallon, after paying annas d (ler maund for molasses. 

37. This may be compared with the cost of impoifed petrol at the 

rails|de petrol depot, say in Cawnpore, cJilculated as belou ; 

Pcf gidtoii 
B-i. n. p. 

MudtnanicoHtcf piirol at IivUiinpait •• .* 0 7 0 

EveiHoduty .. •• •• •’ 0 10 0 

Railway froiglit >. *• •• ** *’ 

, Tolnl .. 13 0 

Tlio Committee thus feels Hnti.sfied lhai. it would bo possible to ^delivet 
lower alcohol'at Ihe huge petrol dejiots al a lower cost than what il lakes to 
bring irapoiled petrol from Iho port towns. 
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38. Lastly, it may be mcntionetl that the Chairman of the Committee- 

has been given assurance that there are several parties wlio would be quite 
willing to take up the distribution .of the mixed fuel on an overall charge 
basis of annas 2 per gallon, provided Ihey receive biifilcicnt jn-otcotion against 
unfair competition. , , > - 

Economic Aspects 

39. The Committee now proceeds to examine in detail the fiscfil and 
economic aspects of the power alcohol industry which, as recommended, 
should bo developed in the United Provinces and Biliar. Some of the points 
examined in this connection, and given below, were also raised in Ibo 
inemorandnin submitted to it by the reprcsenlalivc of tljc Burma Shell Oil 
Storage and Distributing Company of India, Ltd. 

(1) > Legislation for eoiupuleory use" of alcohol in motor fuels in otlier 
countries has been introduced, 

(a) to as.sist the deprcijscd slate of agriculture in the case of a few 
countries; hut 

(b) in most of the countries that have no large petraleum resources 
of their own, to make tliemselvas le.ss dependent on inijtorted petroleum, 
and with the further object of economizing in foreign exchange. 

(2) In no country the manufacture of home produced substitutes for 
petroleum spirit and their cotnpulsoiy sale (mixed with petrol) as a motor 
Incl, can be justified on economic grounds. 

(3) In all the countries the use of power alcohol has been encouraged 

by Slate subsidy, direct or indirect, Por example, in Engliind (where there 
js no compulsory legislation for mixing) |iower alcohol is not only free from 
the tax of 8d. per gallon levied on petrol, but also receives a subsidy from 
the treasury of a-jd. per gallon in the form a methylating allowance, thus 
entailing a loss of about ,f!420,000 per year. In Prance, tho annual loss is 
estimated at about Bs.OO.OOO.fiOO. > > 

(4) 'j’lie result of using poww alcohol has been the same ' in all the 
countries, namely — 

(a) additional expense to Ibo motoring public, and 
(bj frequently also to the general body of tax-payers. 

(b) So long as petrol in siiflficicnt quantities remains available for 
consumption in tlie Indian market at anything like the pre.sent price, no 
genuine demand for alcohol as a motor fuel can arise. 

(6) It has been urged that Ihe production of pow'er alcohol cannot- be 
profitably developed under pi-esent conditions on any material scale without 
a policy of subsidization. 

(7) Burma, despite separation, remains and must remain closely linked 
to India. 

(8) India’s full requirements of motor spirit can be met from indigenous 
and nearby sources of Burma. 

(9) If power alcohol is introduced in tlie United Provinces and Bihar, 
the total offtake of molasses would he quite small — only 22,000 Ions. 

(10) No economic advantage can acciiie to India from the replacement 
by a national product (the lower efficiency of which as a motor fuel entails 
additional running coats) by one obtainable from Burma, Assam and the 
Punjab at a lower cost. 
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’ 40. Before proceeding to discuss llie various issues raised aljove, tlie 

Committee considers it desirable to review the petrol indiistiy and market 
ill India. Table I gives the annual producliou ol petrol in India and Burma 
during llio last few years. 

TADijn I 


Prodttciion of Petrol 
(Jit gallons) 


« ] 

OITicml yp.ir 

In India j)ro- 
pur oxclud- 
iiig Buiuia 

1 In Biinna 

Total for India 
mirl Biiinia 


Scpnmto figme 

not nv,nIitl)Io. 

08,0,34,407 

insa-at 

Ditto 

72,012,080 

la.i-t-aa 

17,741,127 

■ (5.3,317,124 

81,008,'i,'51 

)»3«-38.. 

17,213,311 

7l,tK.'>,870 

01,0051,220 

J9.30..S7.. .. . ' 

Hi,7.3r,,2G!» 

74,:tr»D,riBj 

01,088,830 

(Apiil—Dccpjiibpi) .. ' 

« * 

Il,2.-i7,8!l2 


•• 


It would be seen flint dniing the period of five years, fmin to 1087, 
tlie production of petrol in India and Burma has gone np by 2.3,054,363 
gallons. Moreover, .sinee the piodnction in India proper lias remained 
substantially tbc same for a number of ycare, it may .be concluded that 
during the period under review tbe producliou of Burma petrol has increased 
liy this amomii. Since India is the solo outside mnrlvct for Burma petrol, 
a very subslanlial part of this increase must hove been absorbed in the India 
market. 

41. Table 11 «ivo.s figures for the inipoit of petrol into India wliieli, 
when added to figures of producliou given in Table t. serve to give a fairly 
accurate idea of the consmujition of petrol in India. 

Tadwj it 


Constimpliou of Petrol 
• {hi gallons) 


. ' i ' 

OOlcial ypai 

i 

Iinporl, into 
India 

rrodiirtion in 
Indiii iiiL-lud- 
jng Butina 

Total npprox- 
irunto con- 
Biimption in 
India mid 
Biumn 

1032-33.. 

f,,ll0,7.TI 

08,03 1, 407 

73,151,200 

Ul:(3-3l.- .. • .. 

1, COS, 881 

72,012,080 

74,217,004 

1031*35., 

1,483,274 

81, 058, .751 

8-2,54 1, 82.') 

I035**IG » » • * ■ ■ * ■ 

2,077,77.7 

01,000,220 

03,770,005 

1030-37 . - 

0,747, 4(if, 

01,088,830 

100,830,20.7 

1037018.. 

♦l(12,03.'>,ai7 

* • 

•• 


It scorns, tluaefoic, that the consumjdion of potiol in India (inchiding 
Burma) had of lute been increiibing at an average latc of aboiil 7 million 
gallons per year. It also apjiears that diuing Ibe year l037-.3fi, liie qiianlily 
of potiol of non-Burmese origin iinporicd inlo India has been nhout CO per 
bent.’ of that coining from Burma. . ' 

I *8lo fuot-jiolo ’on page 85 


l > 
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42. Tiie (olal offtake of petrol in the Unitetl Provinces and Bihar was 
esfiJiialed lor flic year 1037 by a petroi distributing Organization to have been 
.')] iniHioii and 23 niilbon gallons respectivoly. The Committee, however, 
thinks that within a couple of years the total quantity for the two provinccb 
would be about 10 million gallons. The eslunaled consumption of petrol 
in some of the lai'ge towns in the United Piovinces and Bihar is given m 
Appendix X. 

43. Kxcisc duty and the price of pelrol at Giilcutla — JLxeise duly on 
"motor spiiit" levied by the Indian Motor Spiiits Duties Act of 1917 was 
annas G per gallon. In 1925, the rate was reduced lo annas 4 per gallon, 
but was again raised to annas 6 per gallon by the Finance Act of 1929. On 
the recommendations of the Jayakar Bead Development Committee, the 
Government of India Jload Fund Besolntion of 4th February, 1930, was 
passed creating a Central Boat! Fund from the proceeds of the increased 
amount of the pelrol duty, namely annas 2 per gallon. Out of Ihis fund, 
Bums were to be distributed later pro rata amongst the different provinces. 
The Finance Act of September, 1931 increased ilic duty to annas 8 per 
gallon, upon which the Supplementary Finance Act of September, 1931 
imposed further a surcharge of annas 2 per gallon bringing up the e>:cise duty 
to a total amount of annas 10 per gallon. Thus, the present excise duty of 
annas 10 per gallon on petrol is made up of the following different items : 

Pot gallon 
Bb. a. p. 

Excise daty proper • . .. .. .. .. 0 C 0 

Duty allocated to Boad Development Fund . . ..020 

Surohargo (|th of tho total duty] .. .. ..020 

Total .. 0 10 0 


The prices of petrol per gallon in bulk at Calcutta, reported in the 
Indian Trade Journal, w'ere as follows : 


Period 

Price 

including 

duty 

Bate of duty 

u 

Price oborg. 
ed by dis. 
tributorB 




Bb. 

0. 

P 

Bb. o. 

P- 

R». n. p. 

Up to Fotruary, 1931 

• • 

•• 

1 

1 

0 

0 0 

0 

0 11 0 

From March, >931 



1 

3 

0 

0 8 

0 

0 11 0 

From October, 1931 

• • 

.. ' 

1 

5 

0 

0 10 

0 

9 11 0 

From August, 1932 

.. 


1 

6 

G 

0 10 

0 

0 11 0 

From 10th December, 1037 

•• 

•• 

I 

2 

9 

0 in 

0 

0 8 0 


The aboro table shows that in spite of ii large increase in fJie volmne 
ot the trade between 1931 and 1937, the cousinner had not been benefited 
by a reduction in the price he had to pay for his pelrol. 

44. It has aheady been shown that ijowei- alcohol can be manufac- 
tiii-ed in the United Trorinees and Bihar at a cost of about As.6-G pei' gallon, 
paying annas 6 per inaiind for molasses. This compares favourably with 
the present average Customs declaration value of about As.8 pes gallon for 
imported petrol. When the railway fraght to up-country towns is also 
added on to it, theie appeals considerable advantage in costs in favour of 
power alcohol. 

The Committee, therefore, is ddfirdtehj of the opinion that without any 
kind of siibsidy, power alcohol can he marketed in the United Provinces, 
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% ^ 
in Bihar, and also in oilier adjoining inland areas at snVslantiaUif Ilia same 

piice at which petrol is now heing sold. 

‘15. The cousideied views of the Committee ou some of the olliei 
loiegoiug ijomts are U3 follows : 

' (1) Bm'ma has been sopaiated liom 'India. Imports. Irom Bmiua 

cannot therelore bo coneidered as indigenous products of India. 

(2) Petrol Irom indigenous lodiuii aouices, namely — ^Assam and 
'the Punjab, is ‘hardly sufficient to meet even one-filth of the require- 
ments of India. ' ’ 

' (3) Tho suggestion that replacing a part of petiol by power alcohol 

would give a fuel of lower efficiency, entailing additional luuuing costs 
seems to he contrary to reliable published information on the subject. 

4G. I Power alcohol and eieciso duty — ^Piom the Note dated the 29th 
September, 1933, by the Secretary, Impei’ial Council of Agiicultm'al Besoarch 
(Appendix II), it appears that as a result ol tho examination Of this question 
with the other deiKuments of the Oovenmient of India, the following point 
• amongst others was brought out : 

'‘Alcohol used jor motor sphil iiinsi pay ilia same duty as polrol — 
It is not possible for Government to agree to the loss of revomie which' 
any other course would involve, nor would it be reasonable to protect 
the sugar industry indirectly at the expense of the indigenous oil 
V induBliy." 

But a number of arguments had been placed before the Committee 
showing the reasons why power alcohol should not bo taxed with the same 
amount of excise or customs duty as petrol. Of theso llie more important 
ones are given below : 

I 

(i) Power alcohol is essentially an agrioultmal product manufactured 
ftoiii indigenous sources. The development of this industry is the 
only practical and economically sound method of supplementing tho 

meagre resources of indigenous motor fuel in this country. 

(ii) The indigenous petrol industry of India is not hkely to be 
irrojudioially affected by any encouragement given to power alcohol. 

(iii) At the rale of annas 6 irer maund for molasses at distillery, the 
indirect h'elp given to the sugar industry would be negligence, espceiully 
if the -use of power alcohol were to remain confined in the United 
Provinces and Bihar. 

(iv) Between tho years 1933 and 1937, the consumption of petrol 
in India has increased by about 27 million gallons, so that the revenue 
under petrol excise and customs has increased substantially. A slightly 
smaller rate of duly on power alcohol would therefore meaii only an 
insignificant loss of revenue to Government. For example, an excise 
duty at three-quarters the rate on, say, 4 million gallons of power 
alcohol would affect the revenue to the same extent as if the iiiciease 
in consumption of peliol had been by 20 million inslead of 27 million 
gallons, 

'47. Bo that as it may, the Committee has eslimaled that under certain 
conditions power alcohol, undenatured, can be manufactured at a cost of 
!As.6-G poi‘ gallou, so that power alcohol is in a posilion to bear the full duly 
in tho interior markets of India of anrms 10 per gallon, should Ihc Govern- 
mdnt require to levy it at the same lalc as ou petrol. 
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Lvcm, Asi'Ecrs 

48. Power alcohol kijubilion in forchjii countries — A &uiau)ary of Ibis 

is to be found in the Note by the Secieliivy, Imperial Council of Agi'icullural 
Heseurcli, to wliidi relerence has been niatlc before. ' The information 
contained theicin has been Mippleniented fuitber by .the Committee 
(Appendix II-O). i 

49. Legislation rrgardttig alcohol-petrol niLvcd fuel— This is one of tbe 
controversial ijiictlions on Ihc subject, and the Coinniillce proposes to deal 
with it in detail, so as to offer some explanation for the rcconinicndations 
Eiibsicquenlly made. At tbe outset it may be said that the Committee 
considers it detiiablo that the distribution and sale ol tbe alcobol-petiol 
mixture should be done (hiongh the petrol distributing organizulions existing 
in the countiy, 

Tbe next 2 >oint to decide is wlictlier lliero should be some sort of binding 
obligation for tbe iielrol iiniiorlers and distributors to use a quantity of alcohol 
lor mixing with petrol. The exjierience of other countries in this matter 
has served as a valuulile guide to the Committee in coming to a decibioii. 

Of all the conntricR. Geimany struggled very hard not to enforce 
compulsory mixing legislation, chiefly because the indigenous benzol 
industiy, eomhined with the State Alcohol Monopoly, uiulcrtook the distri- 
bution and sale of “Monopolino", the alcohol-benzol mixture. But the 
foreign petiol groups not only refused to co-o 2 )oraln in any way, but also 
started an active anti-iiropaganda against it, so that the Eeichski'iiftierwaltung 
fomid a definite setback in the (-.lie of ‘'Moiiopolin.” Theroforo the 
obligatoiy laws were brought into force from August, 1930. Bui, as has 
already been staled, to avoid hardship in special cases, a certain amount of 
lulilude hud been left for tlie petrol importers, in that tliey hud (he oiiliou 
of roUirning the obligatoiy quota of pnichused nlcnhol to the Stale at a reduced 
price ; lu other words, of conqwunding the offence of not mixing ulcoliol with 
petrol by jiaying a certain amount of iionalty in cash. But this penally 
did not aet as a dcterient; on the contwry (he ciil continued to increase 
so (hat the imvilego hud ultimately to ht withdrawn and the compulsoi'y 
mixing had lo be rigorously enforced. 

In Brance, on llie otlicr hand, tliough the law of 2Slh I'clmiaiy, 1923, 
had fi.\ed 10 iier cent, as the obligatory quantity of alcohol to be taken by 
(he petrol importen., jet the jiroduction of alcohol in the countiy had been 
such that the peliol coinpaiiies were never asked to lake more than a fraction 
of the obhgatory quuiililj. E\eu then every deiice was adopted to avoid 
taking even (his sinaU qiiunlity of alcohol, forcing the Governuienl lo pass 
the law by whicli “Ileaiy iielrol” could not be sold in Bnincc except in the 
form of an alcohol niixtiire in definito proportions. 

The exiieiience ol I'lance and Germany about the alliludu ol petrol 
groups which follow a uniform policy has been sulHcicul for other countries 
like Yugoslavia, Ilung.in, Italy .and others inteiested in the development 
of iiowcf alcohol to introduce straight away t'ompulsory mixing laws, 

50. Taking into consideration various other mallerp 
conditions in India, as abo in view' ot (he tact that almost all the Cliamhers 
of Coiiiuierce and olher cainmcicial bodies have advocated the comjinlsory 
mixing of jiower alcohol with petiol, Ihc Committee is of the opinion that 
the develoiiment of the iiower alcohol industry lequires, during the initial 
stages at any rale, the sanction of some kind of legislation for the compulsory 
mixing of power alcohol with iietrol before it is retailed lo the consumer. 
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61. , The form of Icgislalion for miaing power alcohol with pctiol — ^Tliere 
nre three flilTerent types of legislntion prevailing in Europe enforcing the 
cornpnLsory nse of power alcohol-petrol mixed fuel, namely — 

(i) All pelrol of aroerlain grade, whether prodneed in the country 

or imported from abroad, is to be marketed only after it has been 
inix'cd with alcohol in definite proportions. ^ , 

(ii) No petrol can be marketed unless it ha.s been mixed with alcohol. 

(iii) The petrol companies arc 'obliged to lake a quantity of alcohol 
equal to a certain percentage of the quantity of petrol imported by 
them during the previous month, and mix it. with pelrol under definite 
conditions. Pure pelrol can therefore be marketed at the same lime 
as the mixture. 

It should be mentioned here that in many European countries there 
are a large number of special brimds of motor fuels, knomi a?, super fuels, 
made of ])etrol, benzol and alcohol 'in definite proportions. About 80 per 
cent, of power alcohol is used in Germany for the making of tLe,se special 
mixtures, cverv petrol company having its own special brand. There is 
thus a considerable demand for the special qualities of mixed fuels. Even 
in the case of petrol, there arc mnikeled several grades ditloring 
in f-pivific gravity, volatility and octane nnmhor. But, in India the 
public is accustomed to only one fncl and it would be difficnlt, at 
least, in the heginning, to get the jmblic neenstomed to the idea that an 
nlcohol-petiol fttel is at least as good as pure pelrol. It is therefore advis- 
able to lia\e only one kind of mixed fuel for general nse. 

The form of legislation that may conveniently be adopted should be of 
the type in wliieh the petrol dipfribnting companies are obliged lo take a 
certain fixed pereentage of power alcohol to be mixed with petrol in pro- 
portions leguintcd by executive authority from time to time, and t-a dis- 
tribute this mixfm’e in definite localities within wlrieh pure petrol should 
not be distribuiod 

62. Tn<lv>iml and power alcohol under the Government of India Met 
of lf>36 — The Committee has thought it desirable to make a general suiwey 
of the legal porilion with reg.srd to the Government of India Act of 10-15. 

' There seems to Ijc considerable doubt about the extent to which (he 
iiulnstiini rnd power alcohol industry o.sn be eonfrolled bv provinehl legisla- 

r * 

(ion. Piior to the Ad of the alcohol indiistrv, both for hnmnn con- 
suniptien and for other 7 )m'posos was entirely a provincial matter, and pro- 
vincial Icgislirime had also (he right (o iinposp and appropriate lo (he 
revenues of the province any excise dulv levied on alcohol used for al' 
purposes. For example, in (he TTiiifed Provinces, while alcohol for drink- 
ing jinrposcs is subjected to honvv excise duty, methvlalod spirit or indns- 
frial alcpliol is free from excise duty. (The recent imposition of a "Palos 
Pec" is n dilTerent raafter.l 

, Section 100. read with Schedule ATT, item no. 4.1, ofl List I (Foder.il 
Legislative I/iof' and item no, 40 of List IT (Provincial Legislative Liet) 
of the Government .of India Art of 193.5, now brings about this ch.inge 
that dniies of excise on alcoholic liquors for human consumption and alcohol 
used foi-''nipdicinnl and toilet prejwations" onlv, enn he IcAucd and appro- 
priated hv (lie province where it is mannfactnred so that by implication or 
exclusion, dntiis of excise on alcohol used for other industrial (methvlnted 

i 

spiritsl and power purposes are to he leried liy Fedeial Legislation an‘d 
app'njnintcd to the Federal revennes. 
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(53. The CoimnUlee is of opinion Ilia); wifh the exception of the rights 
ro levy any excise duty and appropriate it to the provincial revennes, the 
provincial 'legisiatnres and provincial Oovernnients have full Tjghl.s to con- 
trol the production, manufacture and development of the alcohol mdiis ry 

for any purpose whatsoever. ^ , n 

This view seems to receive snpiiort from the answer given yi o 
Sccrclary for Education. Health and Lands, Government of Indie, on 
7t]t September. 1937, in the Central Legislative Aaaerably to the starred 
question no. 320, when ho said that the Punjab Government had addressed 
the Government of India in April, 1937, regarding the installation of a 
]\lant Cor this purpose by a certain firm snbject to certain conditions, and the 
answer given by the Government of India vros that, in view of 'the conditions 
oC manufacinre mentioned by the firm, the mixture would he liable to tho 
motor excise duty. 

St. As regards tlie question of any provincial legislature to enforce 
compulsory mising of power alcohol to petrol, the Committee finds that 
item I'o. 32 of the Ecdeval Legislative Li.sl makes petroleum m Btiliject of 
Central legislation, but onhj so far as regards possession, storage ami Irens- 
port. The Petroleum Act QQCX of 1934) deals with the import, transport 
and storage of petroleum. The te.st.s w'hich petroleum has to undergo tinder 
Hub Act are for the purpose of elas.sification into ‘‘tlangcrons” and “non 
dangerous” according to flash point deferminniion. The only restrictive mea- 
sures contained it; the Act regarding the addition of another snb.siance to 
petrol or the ‘'hloiiding” of potrolenm arc to be found in the folbwing 
soccions : 

' fi) Section d(li), which prescribes the proportion in which anV 
specified poiaonons snbslaneo may be added to petroleum, and pro* 
hihiting tho import, transport or storage of petroleum in which the 
proportion of any specified poisonous substance exceeds the proscribed 
piopovtion; 

(ii) Section 5, which proInbits the production, refining' and 
blending of petroleum save in accordance with the ntles made under 
fub-scction (21. These rules nos. 130 to 147, relate only to the building, 
plants, location of storage tanks, drainage, etc., of the refineiy, wdiere 
the process of distillntioii or blending is performed. 

Power alcohol is not a poisonous .substance, and ns there is at present 
no restriction in India regarding the quality of the petrol that may be 
intu'keled, except with respect to the amount of totmethyl lead that may be 
present in it, the Committee is inclined to hold the view that iliero is nothing 
either in the Petroleum Act of 1931 or in the Ecderol Legislative Tiist of 
the Government of India Act of lOH.!, wdiich is repngoant to any legislation 
(hat may be passed by the provincial Government enforcing tho addition 
of a quantity of power alcohol to all petrol before it is retailed to the 
public. 

05. Power alcohol indiisfrij and Government roniral — ^The Committee 
has given careflil consideration to die question of the advisability of Goyern- 
meni control over the power alcohol induRtiy, which has been advocated 
in some form or other in the memoranda received from the various commer- 
cial bodies and associations. Some of the more important arguments 
advanced in this connexion are given below: 

(fll The national imporksnee of the industry, the reasons for which' 
it has to he developed in Ihette two prorinces, and the diversity of 
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interosfs involved in it, detnnnd tliat (lie organization and ronlrol of 
the indnsiry be to a large^exient under the Bupervision of the Govern- 
ment. ' , 

(b) Tho control^ of prices and the sanction of law for mixing power 
alcohol with petrol can he best ndministcied without abuse through 

' tho agency of a OoTorument department, 

"(c) The alcohol industry ns a whole is so intimately connected 
wnth economic and social questions of vital importance to the country 
that in pi’aotically cvpiy connfiy in llic umrld the power and indnMiial 
alcohol industiy is now cither under direct State control or is admin- 
isicrcd through a scmi-ofllcial organization. 

The Conuniltcc fuVy ni(1or<!c<i Ihe force of Ihcie arqiimnits and h of 
cjdnion that the power alcohol industry should he esiahlislicd under ihc 
control of the prorineial Oovernment with a Power Alcohol Adoisory Board 
to advise ihc Government ffcnerallij on all mailers connected with the 
indnslry. It finthcr holds the view that for the snccess of the power 
alcohol industry it is essential that there should he some kind of Government 
control not only over the manufacture of pow’or alcohol, hut also over the 
disfritnilion, use and retail price of motor fuels within the province. Ji'or 
if is olA’ious that no amount of Government control over the price of power 
alcohol delivcied at the jietrol mixing depots would offer any rea*?n7ml)lo 
protection to the consumer unless there is also some conlinl over the retail 
price of the riiixod .'ilcohol-potrol fuel. 

CoNor.nsioN 

60. The Committee has, in ihc foregoing pages, dealt with the subject 
of power alcohol, fmeing its growth in the various countries of the world, 
and also with reference to the importuneo it has now assumed so far ns 
India i.s coneeined. It has ende,nvonrpd to deal with the properties of power 
alcohol and has. with the materials available, forecasted what the cost of 
mnnufncfuj'o would he, TJie Committee has also suggested that it would bo 
po«sil)le foi’ power alcohol being pi'odueed at a pi'iee, which would enable 
it. to hear, if neeessni’y, an excise duty equal in amount to that on petrol 
without imposing anv additional burden either on tfie fax-payer or the 
motor owner. 

If would he ‘'cen that if the entire surplus quantity of molasses, osti- 
maled at Qfil.OOO tons, be eonverted into power alcohol, about 15 million 
gallons of it can be produeed. ealeulnting one ton of inolnsses ns equivalent 
to 67 gallons of power alcohol. The total constimpfion of petrol being as 
high ns ino.fino.ono gallojis, the above-mentioned nnantitv of power alcohol 
can he easllv. nini/ed. partieulnrlv as there w’onld he little ditlieulty in the 
disposal of power alcohol in the interior parts of the eountiy, whei’e it can 
be .sold at the same price ns petrol. Thus tho replacement of 15 million 
gallons of imnorled petrol hv ijidi"enons p(m’er nloohol would mean a sav- 
ing of about TJs,‘4n lakbs per year to the country. 

Tlic Committee wo7i1d like to observe here that the case for the develop- 
ment of the power alcohol indusfiy wnlhin tho eonntrv hno n^s^uned parti- 
cular importance with (he separation of Burma from India. It appears to 
be in national intei'ests to cneourage (he manufaeturc of power alcohol, and 
thus to get rid, to sneh extent ns is possible, of (lie dependence of the coun- 
try on imnorled petio] the regular supnlv of which' cannot be assured 'during 
an nut break of bo,sli1ities. when if: would he in g»-ea(esf demand. 
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Power alcohol is anvidoal fuel having great fiexibilitj’', which makes 
It possible to he used in higher proportions for heavy types of vehicles. If, 
therefore, for some reasons, there is a serious shorlage of petrol in the coun- 
try, or if imports are obstructed, or if the price of petroleum wliich is 
dependent to some extent on political considerations is enhanced to an unecon- 
oiuical level, the country would have an alternative supply of fuel, namely 
power alcohol, to fall back upon. 

The Committee e.slimntes that the quantity of petrol consumed in the 
United Provinces and Bihar will soon reach a figure of 10 million gallons,* 
BO that the requirements of power alcohol for thejwo provinces will be in 
the neighbourhood of S'.i million gallons, for the manufacture of which 
about 44,000 tons of molasses will be requu-ed: But there is no doubt that 
if a start is made, it will be possible to supply power alcohol to the neigh- 
bouring areas- as well, and the quantity of molasses so utilized will increase 
gradually. Although therefore the relief given to the molasses situation in 
this manner in the initial stages would not be verj- eubstanfinl, there is the 
certainty that once the industry is established, it will be possible to extend 
considerably the use of "industrial alcohol’* and "methylated spirit’’, as has 
been indicated in the following section (Section IT). The Committee is 
thus convinced that the pow'er alcohol industry satisfies all the necessary 
conditions required for the establishment of a new industry, namely a cheap 
and abundant supply of raw material in the form of molasses, on adequate 
supply of labour, and an extensive home market— present ns well as 
potential. 

57. Findingn—'Vhc findings of the Committee on various important 
questions appertaining to the inquiiy- regarding power alcohol are given 
Ivlow to facilitate reference : 

fa) The quantity of surplus molasses per annum is estimated at 
about 205,000 tonsf for the whole of India. 

(6) The scheme for the export of moln.sses from India has virtually 
been a failure. The average price received by the sugar fnetories for 
molasses in thi.s .scheme was anna 1 and pies 2 per mannd during 
1936-37. 


(r) ( 1 ) The use of power aleohol-petrol fuels mixed in proper pro 
portions in place of stmight petrol is not likely to give rise to an 
irouble and would not ordinarily, mpiire any ciiamie io be made r 
the ndiiisinient of llie engine or carburettor. 

(n> The ii.se of t. 50: 50 jiowor alcohol— heari' pehoi mixture ii 
motor loines .and buses may be fonud-to give 'more satisfaction i, 
fiopicnl countries lik,. India than in Europe. 

(mi Straight alcohol, even of the usual rectified .spiris s<r..ngih 
can be used wiflinut much trouble in speciairy designed stnfionaiy en 
gines orfov nmning tractors and other agricultural machinery. 

(rf) Thcic are two recognized proce.sses for the ' manufiicture o 
power ulcohol, uamoly. the Azeotropic and the Salt-dehvdmtion pro 
cesp .Tiidging from the number of installafioms all over flie world 
both the processes seem to be quite .safisfnetoiy. 

nnfl'aj millirin "nllons in "'it'inn anllnns in the TJnitwl Provjnpe 

wc i«r.p,.n<th n. “f cons, ,m,, lion of petrol in the ,.000,^5 pm^il.^^^ 


tSeo footnolo, psniarapli ic 
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Jic)< Tl)e conclitiouh hi the United Provincet. and Biliar ate very 
favourable for tlic inanufacliire and upc of power alcohol made from 
inolub'sea. 

(/) The power alcohol uulublry cau be ebtabhbhed without a sub- 
sidy from the Government. But, even if it were slightly mote costly, 
the industry should be cucoui’aged, as it would lead to the develop- 
ment of other industries. 

ig) Power alcohol can be mai'keted m the United Provinces and 
Bihar, as ulbo in the other adjoining inland areas at substantially 
the same, if not loner, jiricc at which petrol is now being sold. 

(h) Tlie average pi ice o? petiol, c./--punip calculated lor most of the 
‘ large towns in the United Province.s during the greater part of 19:37. 

was Be.3-9 per gallon, 

(i) Power alcohol can be iiiamifaclured at bitch a cost llia‘t an excise 
duty altuoRl equal to (hat on indigenous petrol <’an be le^^ed on it. 

(j) The manufacture of power alcohol bcetus to bo a subject under 
the control of the provincial Governments. 

(k) (i) The cost of manufacture, by the A/eottopic or the Salt- 
deliydratiou jirocefas, of power alcohol, stalling from lectificd spirit 
and ejcchiding the cost of denatnralion, would be about As.G-B per 
gallon, when the cost of moliusses is annas 6 per mannd delivered 
dislillery. By. adopting a modified piocess, it mtiy be iiossible to 
bring down the cost to about annas 6 per gallon. Again, in case 
molasses is available tit annas 1 per inaund, these prices would further 
go down by about anna 1 per gallon respcclii oly. 

(iij The price at which power alcohol may be delivered at the petrol 
mixing depots in thebe two provinces may not be higher Ihiui Be l-t 
per gallon, after paying annas 6 per maund for molasses, anna 1 lor 
denalurants, and annas 10 as excise duty. 

(?) TJie average cost of imported petrol at the lailside petrol depot 
in the United Provinces woih.s out at about Be.1-3 per gallon. 

RECOMMENDA TIONS 

58, The ConimiWee, Ibcreforc make 1 he following ipconmieiulatinus • 

(«) The power alcohol indublry should he established nnder the 
control of the provincial Government. 

(6) A Power Alcohol Advisory Board «hou]d be established coiibiut- 
ing of the following : 

Chairman. 

(1) 'J’he JTon’hle Minister in charge of Excise. 

MpmWr^. ' 

(2; The Excise Commissi oner. 

(3) The.Uirecior of Industries. 

(4) One represenlalive of ihe Provincial Legislative Assembly. 

(.7) One representative of (he Provincial Legislative Council. 

'6) One representative of Ihe coiTimercja] conminiiity nnniiniled by 
Go\ eminent. 
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(7) Two repiePeuidli\cs of (he Indian Sugar Millh .\siSoc:iafiou. 

(8) One rcprcsent.ilive of flic rndian Sugar Syndicalo, 

(9) One leinohcnlalivc of (lie dielilleiics iuiuiulne(uiiiig power iilcoliol, 
nominated by Government. 

(10) One ‘representalive oi (be distilleries luiuiufacluiiug imliihlriul 
alcoliol, nominal ed by Oovoiunient. 

Gl) One ri'presenlafUe of (be luoloi-l’iiel liialiibuloib in the proviiiee, 
nominated by Oovei'niuoiit. 

(13) One o-Mwil nominated by Ooveinnienl. 

(Mr. Djckbon. Iiowever, is of opinion (hat one u‘pi‘e.scn(ati\e of llie lJp|>er 
Jiidiii Uhnmlicj' of llominDi'cc, and one of iJie [Jiiilcd Proviiiees Clumiber of 
Commerce should be ineliided in (be Iloaid.) 

(c) Tlie duties and iniielioiik of the Boind would be to advise (he 
Govoinnu’nl geneially on all matleib loimccfcd Midi Ibe mdnslry. 

Wl ^'ctTbsary legislation i-bould be cmielcd at an early dale for die 
coinpulsoo’ niixtuic of jiowci uboliol wilb peliol. 

(c) I’etiol should not be allowed to be letailed until it has bccu 
niixed witli poMor alcohol. 

if) The piesent ju’tiol distiibuiing oigaulKatioiii, in these tuo ]>t 0 ‘ 
winces sliutiUI l>e leijuiiod to (eke up the distribution of the mixed 
liiel, bailing satisfaeloi'y ainiiigcnieiits being made with them, the 
Goveuiincnt sliotild make alletnative arrongcmetit for tbo Mime. 

((/) Power ak-uliol sliimld he miule nvtiilabJe til all petml depni<. at 
a unifoim piieo <unli.ieted with tlic Governmenl, iiieliisivc of any 
cxcjco duty, 

dd I’etio! used foi .tdmnliuc with pmer akobol should umfoim 
In .spoeilioa(ion« laid down by il,e Ciovcuimenl. 

(t) The deuatuuinlt (<«• power aleiibul may be one of (he follow- 
ing : 

(P ‘Coal lai 1Jen/.'>le”—- S jarls lij volume, or 

rii ^Yood-sp|^l(— :2-3 |),r[s i,y 
jter KK) \oluincs of pMVei alenhol. 

O' 'I'lie Gmeinnicnt ‘-hnuhl e.\i>Iorc (be po . .dnlides «( pioiimliug 
tbo use of atHdiol-mixed fuels fo, power pm jv.s-e-. in agrieiillnra! opera- 
tion... cspcn.ally m .siig.«caiir> «r«is. 
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sphit in warehonseB by t]jo nfldiUon of water, chetnicnls, or other substances 
converts it into various forms of drinkinp spirit, "methylatetl spiiit’’, oi 
"specially (lenatured spirit". Tl may be mentioned that distilleries equipped 
with plant for the manufacture of power alcohol can also produce indnslrial 
alcohol, but not vice versa. 

It is estimated, from what has been shown in Section I, para. 32, that 
the cost of manufacture of industrial alcohol, mulenatured, would be about 
Re.0-&-6 per gallon, after paying for molasses at the rate of fi annas per 
matnid delivered at the distillery, 

62. Uses— The various uses ofiiidnslrinl alcohol may bp grouped nnder 
the following heads : 

(1) As a ligiiid jiiel, for generating power in slow speed engines 
mainly tor agricultural purposes. 

(2) For household purposes, chiefly for healing, lighting and clean- 
ing, in the form ot what is commonly known as "methylated ^spirit". 

(31 ris a lav viairriiih lequtrcd in the maimlmlurc of-^ ( > 

[a) Yinegiir, 

(It) ^fedicinal preparations, such as, tinctures and extracts, 

(f) Toilet pieporafions and perfumed lotions, 

(rf) flV.msparcnt soap, and 

(c) Chemieolfi and other solvents of the eslei’ type; - ‘ 

(4) As a solvent hy itself for— 

. fa) Sliellac and other spirit-varnish preparations, 

(b) Bsfraclion of oil from seeds and cakes, 

^ f (c) Extraction of essential oils, and 

. (d) Nitrocellnlose preparations. 

63. Most of the ahove-monlioned uses of industrial alcohol are fnbly 
well known, 'with the po'ssihle'^ exception of the use of straight alcohol as « 
liquid fuel for power generation in intpriwl eombnstion engines, though Uiis 
may become an iinportnut onllet foi indiistiial alcohol, especially in riew of 
the iJosribilily of the hitter becoming available in the Fniicd Trovlncps and 
'Bihar at a low cost. .\]ipen(li\ IT gives the consumption of industrial alcohol 
for various pm poses in some of the more important countries in Riirope and 
,\meiieii, 

II is an csinbliBhed fact that indnslrinl alcohol can bo snccessfuUy nsed in 
internal combustion engines designed for petrol, provided minor adjuslinenls 
aie made and slight diffieulties in “j,taiting cold" be neglected, tliougb in 
specially designed engine.': ,vilh high compTCssiou ratio this fuel can be used 
with tietter etlicieiicy. and in spite of the considerably lowei- calorific value the 
excess fuel consiimjition per brnke-borsp pnwcr-lionr may not be more than 
one-third that olitainod willi petrol, (•'fee Appendix T-A), Tlie only impedi- 
ment to the extended nsp of industrial alcohol for power generation in motor 
trucks and small engines for agricnltuml puiqioses in most coimfries has been 
its high cost compared to ]ietrol. Bui wheiever the difference in piiee js not 
high, industrial akoluil has been in general use for tins pniqiosc as in T’oland, 
Brazil, and the Philippines. , 

ll is understood that experimental work has been undertaken by the 
Mysore Sugar Company, Limited, on its (ranspoil system in the nse of an 
alcohol fw'el consisting of spiril of 00 per cent, slieiigth hv volume, denatured 
with per cent, of petrol and I of pwidinc nn'd the results .obtained 
are reported to be encom aging. There have been practically no carbon 



deposits in llic engine, and (he liigli gear perfol’uiance of llie vehicles run on 
(IiiK fuel was found to be very siilislaclory. , 

^Ilelialde data abouli tlio cost, of genoialiiig power ui engines specially 
designed lor nmning oji alcohol are not available, IjuI, Uie investigations of 
Professor Wavvrjzioihk given in Appendix 1-A show that it industrial alcohol 
be used even in tbe ordinary low compression peliol engine, the consumption 
of this fuel would not be more than 0'143 gallon per hrake-hoise power-hour. 
Thci‘C is no doubt tliat wlien Used in specially designed high compression 
engines, the fuel consumption would be much belter. 11 therefore, appears 
that thei’o are gieal possibilities in the extended use of industrial alcohol for 
running trucks, agricullural machinei*y. waler-Ufling pumps, and small power- 
plants in isolated rural ureas, specially where sugar factories are located. 

64. HotisehoH, purposes of heating and lighting — Evidence has been 
adduced to show that in countries like Czechoslovakia, uitensive propaganda 
has resulted in increasing considerably the use of industrial alcohol for house- 
hold purposes, such as. for heating and iighling. \ corlain quantity is also 
used for cleaning wiildowpanes and glass showcases. Most of the fully dona- 
Inred alcohol in Europe i« consumed for these purposes. The iiropnganda for 
increasing the consiiniplion of the so-called “nicthylaled spirit” has been in 
the shape of the inlrodnction of cheap but eflicient spirit stoves, burners, and 
lamps. Jn India also there seems to be considciablc scope for tho extended 
use of methylated spirit in this direction and thcic is no reason why a deter- 
mined offoit should not be made to leplace a purl of imported kerosene by 
indigenous alcohol. ^Modern de-rigna of spirit stoves arc in many ways 
tuporior to and safel’ than koimene slovcb, for firsllv , they do not work under 
pressure, and .secondly, burning alcohol fire can he easily quenched with water. 
It is interesting to find that during 1930-37 about 124,600 stoves were imported 
into India. 

The gas mantle indusiry is getting established in India, and it should be 
a compiirnlh^ely easy matter to introduce spirit-burning mantle-lamps. It is 
possible to make those Ininjis almost as cheap as the ordinary kerosene ones, 
aud yet get practically as bright a light ns is given by the so-called ‘-Tetromax” 
lamps, The price of white kerosene in Cawnpore in bulk is about K6.0-12-6 
jjer gallon, so that it may bo possible for methylated spirit to be put in the 
market at a price which would compare favourably with kerosene even in 
terms of cost per caloric. I’liis point deserves careful consideration in the 
problem of sfrccl Iighling in inttiiicii'ul ai'cas not served by electricity. 

While 'on this subject the attention of (he Committee has been drawn to 
certain experiments carried out in France by tbe Conservatoire National des 
Arts at Mntiers, in July 1922, with regard to the, comparative lighting effect 
of refined kerosene and a mixture of tlie same containing 10 parts by volume 
of absolute alcohol. The results are given below : 
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Those experiraeutb bcem to receive a certain diiiount of suppfn'l from 
woik carried ouli on the same lines at the Lnpei’ial Institute of Sugar Technolo- 
gy. The Committee thei’efore suggests that this problem may be more 
thoroughly investigated. If the results are confinnedi a very large field for the 
Donsumplion of alcohol would gel opened up in these two piovinCes, for the 
statistics show that the quantity of fcetosene ilupotted into the United 
Provinces during 1036-37 was over 22 million gullon‘t. 

65. Alcohol us a ruto material for other mhislrics — ^Tlicre is no doubt 
that one of the host and most profitable uses for molasses would be to make 
alcohol and supply it to the various industries that require it as a raw material. 
The use of alcohol in medicinal preparations and in making lianspureut soap is 
fairly well established in this country. Of the others, the manufacture of 
vinegar is likely to meet with immediate commercial success. Considerable 
qnant'iies of alcohol are utilized in Europe for this pimpose- In Germany 
alone, over 2 million gallons of alcohol arc converted per year into vinegar. 
'J'he manufacture of acetic acid and its products is closely related to that of 
vinegar, and there are considerable potentialities for it, in case the artificial 
silk industry by the “Acetate process” is establislied in this country. At the 
present time, the requhoments of acetic acid in India arc comparatively small. 
Attention must also be drawn to the fact that the manufacture of acetic acid 
by sjnlhelic processes is being largely developed .abroad at a price at whiolr 
it would become inorcasiiigly difficult for indigenous acetic acid to compete for 
n.sc in industries. 

Large quantities of alcohol are now being used in the manufacture of 
organic solvents of the ester typo, which arc used for dissolving nitrocellulose 
and resins in the preparation of lacquers. Unfortunately, the nitrocellulose 
lacquer industry in this country is not yet established and the demand for these 
commercial solvents in the near future is not likely to be anything substantial. 
However, it Is dcsiiable to keep a close watch over’ the market for these 
products and laboratory investigations may bo taken in liand to study the com- 
mercial possibilities of their inanurncture at competitive prices. The use of 
alcohol as a solvent for shellac and other gums in the xjreparation of spmt 
varnish is ayoU known and considerable quantities are being used in India for 
this purpose. The Committee has been ad^’iBed that the use of alcohol as a 
solvent lor the extraction of vegetable oils from seeds and cakes is being deve- 
loped in some countries, while rirailar investigations are also in progress in the 
United Pj evinces. Thei'o i.s no doubt that willi a cheap supply of industrial 
alcohol in the country there aie great xiossibililics tor its use as a solvent for 
extiaction and refining purposes. The Coimniilee is of oinnion that every 
facility should bo given, from the excise point of view, to encourage experi- 
mental investiga lions for commercial possibilities in these directions 

66. In the matter of levymg excise duty on industrial alcohol, the policy 
adopted should he similar to that prevailing in most of the countries of Europe, 
namely, freedom tioni or only nominal duty for all kinds of induBlrial alcohol 
with the exception of that used in toilet prepai'ations. In .“lupport of this 
p-olicy, the Committee would like to refer to the purcliase and sale x;rice of 
alcohol for different puriwaes fi.\ed by the State in Germany (See Appendix 
XlIT). 

II— AojiicuIiTouai. usns 

67. (1) Cattle food preparations — ^I^anous attempts had been made in the 
past to utilize molasses for feeding cattle, but the results had not liecn favour- 
able, so that the consensus of opinion now generally held by the experts on the 
subject m India is that in the law form it should not be used for this purpose. 
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Experiments have therefore been undertaken, 'financed by the Imperial Council 
of Agricultural lleseoi’ch, to make compobito caltic-fced from bagasse screou- 
ings, oil-cake and molasbcs, und to investigate carefully the results of including 
this composite material in the daily ration of dairy cows and other cattle. The 
results of these experiments, so far rcceiA'etl, have shown that in most cases 
animals have after a little iiersuasion been induced to lake to it w'iih no marked 
ill-effects on account of this chauge in diet from the standard ration. How- 
ever, there seems to he considerahlc doubt regarding the economics, of feeding 
molasses to cattle in Ibis way. All that can at present be said is that in ease 
these experiments prove succe-ssful and the economic aspects arc properly 
worked out, a cousulei-iiblc outlet for the utilization of .molasses through 
Ibis channel may subs! ani late in the near future. The results of these ex- 
periments sliould therefore he closely watched by the Agricultural and Veteri- 
nary Doparlmcnts of the two provinces. 

In this .connexion the attention of the Conimittee has also been drawn 
to the proposal of making cattle food from molasses in the form of yeast. 
Sir John Jtusscll in bis "lioport on the work of the Imperial Council of 
Agi'icullural llcscarch in ajijdying science to Crop Produclion in India'*, 
1937 (]wge 13), refers to (his snbjci-l in the following words: 

"TJie possibilities of ntilization fall into three groups — 

(1) Conversion into food (including yeast) lor human beings or 
for animals; 

(‘2) The making of fermentation products, such as industrial 
akoliol, acetic acid; and 

(!h Industrial utilization as fuel, load surfacing material, fertili- 
zer, file. 

• ^ Of those I regard the first and second ns the most important and 
tlie third as the least imporlant; it seems unfortunate to divert so much 
polential food to othei purposes.” 

fiy. Composite callle-lecd prepaiaUunK am soinewliat cumbrous to 
manufacture, and involve comparatively heavy expenditure on accomil of 
transportation eburgea. Yeast, on flic other hand, is ]iroteid niallcr in a 
highly concentrated compact form, easy to transport, while a very small 
quantity need ho given at a time to the animal in the daily ration. The 
advantage of making catllc-food yeast is that the latter is a by-product of 
the alcohol iiiduslry, and its innnufncluic can he easily carried on in every 
distillery with n slight change in the early stages of the jiroccss. The 
nmuufactiirc of the two products — .Mcohol and Yeasl — can llierefore be 
brought under one single oiganization, giving a cerlnin umuiint of laliludc 
for adjusment of their iirices. 'J’Jic inaiiufuetuiing process is also t-o Ilexible 
■that the relative quantities of the (wo products obtained from a fixed quantity 
of molasses can be regulated to a large extent in order to suit marketing con- 
ditions. It may bo interesting to note 4hat to produce the nanio quantity 
of alcoliol, almost three times tbo quantity i)l molasserf may be utilized, if 
the manufaoture of ,yeast is also lieiiig enriied on ul (he lime, it is thus 
jio.s'.ible that by a judicious organization of the nianntaciurc and sale of 
alcohol and ycabt, the problem of surplus inotasses ro nciite in (he congested 
areas of sugar factories may be capable of a comp.iratively easy solution. 

69. The Committee therefore sugge-sts that in initiating any compve. 
heusive scheme for the development of the alcohol indu-stry iu these pro- 
vinces, where there is’ likely to bi* an cxcessi\o surplus of molasses, the 
Government should seriously consider the oconotnio pnssiliilitios of linkiiiL' 
up a Juirnlicr of smiill yeast -making dislillerie.s attached .to sugar faelorie.s. 
witli larger difilillerics located at more conlral places, rectifying the raw 
alcohol Biqiplind by the former. 
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‘ 70. (2) IlauuTC ami fnliliacr, anil 

'(3) For reoluimimj nmr mh—Tha u'.ilizalion of iiiola>be.s for 
(hose two purposes seems lo liave been llic subjecl of u fair amount of experi- 
lueiitation in diilereut parts of India and abroad.' Tlie subjeet has, iir reecnt 
voai’s, been widely discussed in R’ienlific ch'cies. leaving no doubl about tlie 
great interest aroused in the matter. The Oomtniticc theretae tried to get 
the most authentic information about the results of the cxpeiiinents cauied 
out by the Agricultuial Depailmcnts in the various provinces, who wore 
also requested to' give their views regarding the extern to which they weic 
prepared to recommend the use of moUifeSCs for these purposes. Unfortunately 
ihe reports received Imve been of a somewhat conflicting nature and 
the Committee feels considerable he-Mtation in arriving at any coucUisioiib 
in these matters. It is reported that the Government of the United 3’rov- 
inees are thinking of appointing a special committee lo enquire into the 
question of the inanurial value of nioliissc‘.. Tti the ojiinion ol one of the 
members of the Committee (Dr. N. E. Dhar), the use of molasses as manure 
with a view to increase the yield of crops has been proved beyond doubt in 
the case of lice and pobsilily also in the case of sugarcane. 'Phe cconomie 
aspects of the proposition, Itowovcr, need fuilhcr investigation in view cf 
Ihe transport diRicullies. As icgaids llie ajiplicalion of molasses for rcelnini- 
ing usar soils, ho considers that it has met with unilonn success in various 
provinces, particularly in Tlihar and (he United Pioviiices as al.so in Mysore, 
fioni where it has liccn reported to him lliat tuar lands, which had been 
•treated with molasses tliicc years before, continned lo give a good crop of 
paddy, average yield being 1,250 lb. per acre. Thus it seems that the ]iro- 
posiil to reclaim usar soils by the addition of inolacscs has gained a certain 
aiiunint of sujiport iroin some qmiilcrs, and hyslcnialic field invcsligalions 
have been taken up at many places to veiify the results claimed for the 
process in comparison with otlier well known piot‘e‘'se8. further, Hie 
Committee has boon given to undcislaiid that huesligations on this subject 
are shortly to be undertaken in the United Piovinccs, financed by a special 
grant made by the Govornracni lor Ihe purpose. 

A summaiy of the reports received from the various AgriculUiral De- 
partments in reply to the onquiiy made by the Committee is given in 
Appendix X’VUT-tA— El. 

71. The Goniimtlee as a whole is not in a posiliou hi cxpic's any 
definite oi«nion in the matter, hut would like to iiientiou that Hie .^gi’icuU 
luial Departments of the United l’rovinre< and of Bilmr should take inlorcsl 
iu the subject and continue their exfieriiiicnts with the reclaiming of alkali 
soils by the use ol mola.sscs or a mlxtarc of molusfie'< and piess-nuid. 

Ill— O ther Industkui. uses of Mousses 

72. (a) As {ucl — ^.^flempts liad been made in some factories for burn- 
ing molasses undei' the boiler as a supplementary fuel, when it could not be 
disposed of in any other way. Without enteiing into the merits or olhev- 
wise of molasses as fuel, the general opinion on tliis use of molasses is well 
expressed in the following words : “It is a pity lo throw away molasses m 
this way —an opinion with which the Committee finds itself in iull agree- 
ment. 

(b) Road composition and road surfacing material — A few years ago, 
iittompts were made in hlysoro lo use solutlous of molasses in water in con- ' 
solidating roads subjected to heavy liaflic. but were Rubsequcntly given up. 
llic attention of tlic Committecc was invited lo the iuvesligations in this 
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cfireolion being carried ont at the Imperial Inetikite of Sugar Technology, 
C!iwn])ora, and which were reported in (ho hulion Tiade Jomml Sttpplc- 
msnt, dated lOtli February, 1938. The Committee however is of opinion Iliat 
though llio poshibiiilit“> in line line ol invct-iigiUion aie gieat, the work is 
yet in the early Atagos of oxperimenlntion, and ib is not likely that in llio 
immediate fniuro a suh'^lantial outlet for molasses wonld be found for this 
purpose. 

(c) PhivHcs and resinous material — The sultject of utilizing molasses in 
the m.iking ol phHics and resinous inatcrinl seems 1 o be still in the labora- 
tory Rkigo and no informal ion was available to the Committee in tins matter. 

{d) Fcrmentalion products other thmi aU'ohol or yentt — Tt seems (bat a 
fair atnounf of \vi>rk Ims l<een ejiiried out in some coimliics on tbe produc- 
tion of substances other Ih.m alcohol and >easl by condncling Iho fermenta- 
tion of molasses by special methods. Ijactic acid, citric acid, and glycctUus 
.arc reported to be sonic of those products wliicli ale beiji|:( made commercially 
by the fermentation of m()lasscs. 

73. Tho Committee is not in a position to make any comments but 
feels sure Ibaf any commeicial enterprise that takes up the manufacture of 
chemicals and comiiicicial solvents from molassrs is Ijourid to extend its 
activities into the poRsibililic.s in lhi.s direction. 


’ FINPIKCR 

74. The findings of the Conmritlce on various impovlant questions 
with icgard to the uses of industrial alcohol and also of molasses for other 
industrial and agi'icullural purposes are given below : 

(J) Tiiere is a largo field in India for expansion in tbe use of alcohol 
for indnsfrial purposes. 

(9) Tbe use of “methylated spirit’’ for juirposes of beating and 
ligliling may be eonsideiahly inei eased by .suitable propag.anda, 
especially wdum there is possihility of marketing it at a price eom- 
pelitivc with kerosouo. 

(3) The “A^end-foe’’ of 8 annas per gallon levied on methylated 
spirit is YC 17 compared with tin. excise duty on kerosene. 

(d) The high rale of "Vend-fee” on melhylaled spirit is a great 
haudiiMp against il.s more general iwo. 

(fi) The pre.senl' market in India for vinegar, acelic acid, commer 
eial organic solvents, and such other products wherein alcohol is W’cd 
ns a raw material, is small, hut is capable of being developed. 

(fl) Tho Uhc of molasses a.s a fuel is nnreinuiiorativo. 

(71 'I'hc use of molasses for innkina mid coiiijiositions is still in the 
early stages of o.\pcrnnenlafion, 

(fl) Investigations icgarding the uUlizulion ol molasses for making 
conlposile catlle-fccd hiive m far not given any dUconi aging vcsull, 

(9) Ve'i.st for ealtlc-feed ran ho numnlitclurctl from molasses at the 
Eiuiic time as alcohol, and fhc economic po.ssil)ilific.s in this diiection 
seem to be atiractivo. 

> ( 10 ) 'Hic use of ninlasses os nianm'o in normal soils has not receiv- 

ed much .sup]iorl from fhc majority of agricultural experts in India, 

* ( 11 ) Tlio use of molasses for 1 eelaiming usar soils has aroused c/m- 

f'iderable interest and is being tried in dilTerenl parts of India, .4t 
many plarcs encomuging results liaA’e been oblninetl and e.vlcnded 
trials nie being given to this proco.ss of reclamation. 
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•RECOMMFiNDATTnNS 


75, (1) “TmlHfitriol Aleoliol" for nsp in inlcriinl cnmbnslion onginps 
oiiia be (i) more hnavily dciiatwretl tban power alcobol ; (ii) free from at>y 
tint! of excise (Inly ; atid (iii) sold af almosi, tbe cost price. ; 

(2) Jlepoarcli woilc abniild be undertaken by the Government on all 
technical mailers connccled wilh the nsc of indnstrial alcohol for power 
generation in stationary engines, tract oit; and lorries, 

I ' 

(8) Intensive fwopaganda work should bo done to popularize Ibo use of 
melhyJnlotl spirit for household 'purpo-ses, such as for healing and lighling. 

(41 Paeilities should bo given by the Excise Dcparlmcnl, to cne.mnage 
experinicntal invesfigutions for tbe commercial use of industrial aleoliol for 
solvent and other purposes, 

(6) Investigation shotild Im made into (he commercial and practical 
possibilities of combining the manufacture of alcobol with (hat of yeast for 
cattle feeding. 

(6) The results of the experiments now being carried onl under the 
Imperial Connoil of AgricuUurnl Eeseareh on (i) the feeding of cattle with 
hagasso-oilcakc-molasses cakes, and (ii) road-nuiking and surfacing com- 
positions, should be closely watched by tbe Government, as these uses may 
form in future substantial oullct,s for molasses. 

(7) The Agricultural Departments of the two provinces should give an 
exhaustive trial to the method of reclaiming usnr soils by the application of 
molasses, and study carefully the economic aspects. 


COMCLUDIKG PETd.MlKR • 


76. The tovras of reference to the Commitlco arc as follows t 

(1) To advise on the nianufaclurc of power alcohol o»( of molassc.s; 

(•2) To 1 ‘eport On the best method of mamifoclure; 

(3) To report on the best method of roanufaclnring pelrol-alcohol 
mixture; and 

(4) lo explore tbe pm^sibililics of the \m> of molasses in other 
practical apjdications, 

■Diider the first headinp ihc OommiUee has stated that the manufacture 
of power alcohol out of mol.'iceos is a frasiblc proj'osition, being an economic 
one, and that power alcohol could be roanufiicfiired and .soltl in the United 
Provinces and Biliar, and in other interior places, at a ]u-ice which could be 
le-ss than tbe present selling iirice of ptiol. and whicli could bear, if uece.s. 
savy. the same excise duty as the Government of India may levy on petrol. 

^ The Coniuiiticc feels Ihai tlie lie^l method of dcvelojiing Ibis indusiry, 
which is an important one, would be by introducing legislation in the 
United Provinces and Iblwr, and in sueli other provinces as would like to do 
so, making it compulsory for all fKiIro] sold in these provinces, to be mixed 
with power alcohol in a definite proportion, say, 20 per cent, by volume of 
power alcohol. 


The petrol-alcohol mixture should he prepared under Government 

supenusmn which could bo elfedivelydom^ c„li^ pr„i,uviion and 

distribution being regulated by an Adwsoiy Body roferred to elsewhere. 

As regards the best nielliod of manufacture, there are two well-known 
IndTa!'' of wliieh can be tried i« 
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I’be mixture of potol and ulcoliol does not appear to present any aetious 
diiricultics. 'I’lie bcPl and the practical method of effecting this appears lo 
bo, for alcohol to be Ironsported in bond fioin the various i>laces of produc- 
tion, to places where there arc buUr Instanalions by tho diblributing agencies 
for effecting akohol-petrot mixture, tho actual mixing being done in a wiit- 
able manner, as may be decided upon to safeguard tlie interests of the 
Excise Department. 

Tho Comiuittco is of opinion that life other uses wliich molasses could 
ho put to, e.g., for the surfacing of roads, for feeding cattle, and lor reclaim- 
ing usar soils, aio still in the oxperimenlal stage, and tho various problems' 
connected with them have not been sufiiciontly worked out. 

Tbo Comraitteo lliercfore feels that from the economic point of view, 
the most proHlable outlet for molasses — ^an important by-product of the sugar 
industry now running almost to waste — is in tho manufacture of alcohol 
required lor power generation and for other industrial puixioscs. It is also 
convinced that several other induhtries, such as the manufacture of commer- 
cial organic solvents, acetic acid, chemicals requiring ulcoliol as one of the 
raw materials or ingredients in their manufaclurc will ‘develop in the 
country with the o.«lal)liahiiiont of the power alcohol industry. 

There can be no doubt that in modern limes tho production of motor 
fuel is n matter of vital importimco to every country, and it would bo 
desirable if ‘India developed her resources for the jiroduction of a motor 
fuel whicli ecu bo pressed into scrxnce, if and when ncccbsary, for puiqioses 
of speeding up tho mechanization of the army, and tlic dovolopmcnl of 
air-ciiift. Tile early estaMishiuont of the power alcohol industry on a 
sound basis vrill enable India to become an object of strength not only to 
herself but also to ihe Bnipiic. 

77. The members of this Committee devire to jilaco on record thoir 
high appreciation of (ho services rendered to the Committee by Dr, N. 0. 
Chattorji, who combined the functions of a Secretary with those of a. 
member. His wide knowledge, deep inaghl into the problems before the 
Committee, and his capacity for hard work have been of great use to them. 

Tho Committee also desires to record its appreciation of the services 
80 willingly rendered by Mr. G. D. I’ripathi, tho Ktenographei'. 

Tho momhecs of the Committee al^o desire to record their sense of 
gratitude to Dala Pad-ampat Siiiglauuu, the Chairman of the Committee, 
for his courtesy, patience, and tact throughout its deliberations. 

PADiSMPAT WNOHMA. (Cliaiman). 

•>N. J{. DHAH. 

0. H. DICKSON. 

E. ANANTHASUBKAMANYAM. 

•P. S. MAKER 
"M. P. GANDHI. 

S. S. BHATNAOAR. 

N, 0. OHATTERJl {Scorclnrj)). 

Gawwohb ; 

Dated June 15, 193S. 

N. G, CHATmnJi, 

Secretary. 

•Signed subject to the nolo altnclicd. 
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Note by Dr. N. R. Dhar ' ' 

Molasses as a MitiHiirc— in «lava attempts Imvo been nuulo since I'Jll 
to uiilize molusscs as a luonui'c. Applying 1,G00 gallons of niolawcs per 
aero an increased yield of paddy to the exleiil of 43 per cctH. lias been 
obtained in that country. In Moiuitios, in Anligiin> and in Queensland 
iuicreased yield of sugarcane has also been reported, in the Bondeberg 
Paim in Queensland, Dr. Kerr obtained 371 tons of sugarcane per acre 
of land with 10 tons of molasses as manure whilst without inolii‘'Ses the 
yield was 22‘7 tons per acre. 

An increase iu the yield of 30 per cent, has been reported of sugarcane 
at the Sliiilijabanpur Government Kann on applying 10 toiib of molasses 
per acre. Messrs, Parry and Company, Limited, Madras, have also ot)taui« 
od an iiiercaso of 40 per cent. Several trials at Allahabad bliow Uml 
molasses produces highly Ijcneficinl result in the yield of jraddy. But 
wtiore molasses is added to the growing crop, no beneficial result is 
obtained. The value of molasses as a manure is chiefly duo to the presence 
of carbohydrates, potash, phosphate, and calcium salts. 'Phe caibohydi^atcs 
when added to the soil are oxidized and cause ilxulion of atmospheric 
iiifiogcn iu the soil. Moreover, tho same substances also help in the couscr- 
urlioii of soil nitrogen. As the sugars have to bo oxidivsed in the soil for llio 
iiicUMbC of nitrogen, there should be an interval of about 1 month or 5 weeks 
between the application of molasses and sowing of the crop. The cases 
of fuilorcs appear to be duo to the neglect of lire time iaclor required In 
the fixuliou of atmospheric nitrogen. 

1 am of llio opinion that mola&ses should bo used in impioviug the 
yield of p-tddy and sugarcane when applied -1 to D weeks before the sowjiig 
at the rale ol about 10 tons per aero. 

Molasses in nsar (liallar) land rcclamalion— It is eslrmated that the- 
total area of tisar land in tho United Pi’cvinces alone is more than h, 000, 000 
acre.?. Dr. J. A. Voeickcr, who e.\amiDcd the extent of alkaline land in 
Northern India, stated in hi.-. 'Tniproveirienl of Indian Agriculture” London, 
1893, page US, as follows ; ‘‘Enormous areas, especially in tho plains of 
Northern India, are thus aiTcef-od, and in the North-West Provinces alono 
there are between four and five thoubaml square miles of riser bnd,” In 
tho Punjab, in Bihar and in the Sonili of India, there are, vast tracts of 
such unproductive lands. Naturally, lire reclamation of these lands is a 
problem of great iiiiportaiu'e to India. The salts, which iiiudc thc'-e lands 
unfit for glowing ciopb, uie Itic carbonalc, biilpluilc and chloride of sodium; 
sodium carbonate is chiefly lebjronsible for the nnproductivenesb of sudi 
lands, which are generally heavy clay ioils ami are very oficn termed 
Patlier waste lands. 


As early as 1871, the rrrigation Dopaituient of North-West Provinces 
was trying to reclaim wjar land and in 1877 a “Eeh” Committee was 
appointed to inrebligalo tho problem. Subsequently, experiments were 
stoted at Awa in 1879, at Oawnpro m 1882 and at Aligarh in 1886. 
Lnlortuiialcly, as no quulrf.cd ehemisl-was associated in tliese experiments 
no substanliiil rebulls were oblatncd as is e\idenl from the following letter 
of 13lh November, 193S ; : . • 


Lsar reclamation expwimeiilh were carried out by this Department 

at Juhr Cawnpoie) and Abba-spur (Unao) without appreciable results and 

the bflbKl planinlions a(, (he places were transferred to tbe Poresl Denari- 
tQent* ^ ^ 
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The lato Dt. J. W. Leather, who was the .Imperial AgriciiHiiral 
Cherpist, caviied on the ^aUalyais o£ the acrapinga frem iisor fields near 
Aligarh ,and other parts of United Provinces and also tried to reclaim 
vsar fay applying gyphiira. His results show that no wheat grows on soils 
containing O'OOS per eenl. to O‘0R2 per cent, sodium carbonate even when 
treated with gypsum. 

Leather’s conclusions .(Tnvc.sfigaiion on Vnnr Land in the United 
Provinces, by J. W. Leather,' Allahabad, 1914, page 37) are as follows; 

(1) The only experiment which can claim to l]iive really reclaimed 
the t«sar land is the application of gypsnni. The cost of sufficient gypsum 
to niTcct this was very great — about Ps.700 to Ps.SOO per ncre~and i.s 
obviously prohibitive. Even if tiic coat of gyjisum could be reduced lo 
ono-half (what was employed cost about Ps.20 per ton), it would still 
be too expensive if required in Uio quantity that this land did require it. 

(2) The effect of deep and good cultivation coupled with heavy manuring 
has not been dther what is indicated to the unaided eye nor what might 
have been anticipated. The surface foot of soil has been apparently 
rcolairncd, but below this the soil is as bad as ever. 

(3) Scraping off tho salts is practically useless. 

Defects of aUioU lands — The chief defects of alkali land arc — 

(1) High alhalinihj — ^We have examined several samples of bad vsar 
lands and we find that the pH is as high ns ID'S. Neither azotobnclcr 
nor nitrite-formers arc observed in cnllnres oblained wilb these soils. 

(2) Tho amount of ealcinm compounds is less in these soils than in 
normal ones. 

(3) The nitrogen content is small. In several samples examined by 
us the total nitrogen varied from O'OOP to 0'02 per cent, (normal soils 
contain 0'06 to O’l per cent, nitrogen). 

(4) The soil is highly impermeable to water. 

(6) The soil particles do not settle n>adil,v wlien shaken with water 
and become sticlcy. 

(G) The soil lacks bacterial activity and organic inatler. 

Molasses containing acids, carlKiby’drates, soluble caleinm salts, 
phosplmtes, potash, etc., ran readily remove all lliese defi'cls of alkaline 
lands. 

Alkaline lands have been succc'^sfully reclaimed near Cawnpore, 
All.-ilmbad, and in Mysore by tbe application of molns'^cs at the wile of 
one lo ten tons per acre and good ciops of paddy and barley have been 
grown in these reclaimed areas, where no vegelalion ever grew. Tlie 
amount of molasses necessary for reclnirmtion depends on the quality of 
tho alkali soil. 

Tho cost involved in reclaiming mar land by trealmcnl. with molasses 
appears to be less than what it is with either gypsum or snlplmr. 

Statistics show that only 0-7S acre of land under teullivation is available 
per capita in India as against 2'6 acres in United Stales of America and 
2-3 in France. It appears that very litllo land under cultivation is availalilo 
in this country and land rcclnmnlion is of vital importance for tho welfare 
of the masses of India. T am of opinion, therefore, that .n« there i.s a fu'nrc 
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for the application of jnolasfPB in alkali land rpclamiilion. Ibo Agiiciillnrc 
Pepnitincnt of thp Piovincial Government should go alip-id with thi-i 
problem of reclaiming mar land by the applirntion of molassos. 

My recommendation^ in Ibis connection are — 

(1) Molasses shonld be used ns mo mire for iltc cultivation of paddy 
and sugarcane. 

(2) 'The Agiiciiltnio Department sbonld go ahead with alkali land 
leclamation by the applieatimi of molasses and grow paddy and barley 
in tbo rcdttiincd lands. 

N. B. P3IAB. 
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APPENDIX I , • 

A Note< on Some of the Properties of Motor Fuels containing AIcolioI 

■ I 

, A — Ar.tJOHoi, kuuijS and Poster T)EVBr,oi'MKNi' 

1. Ileal vahifi of mwhusliblc inia'lurcs in ihc cnrjinc (tnd fov)ctr ntifjnif 

I'ye, in liis "Jiitoriiiil Cornbnstion Engine,” J931 (page o4), has sliown 
ihai Iho cuk'iil.iied power of un engine would be propoitional io (he lieat 
geiionded per standard enhio foot of the mixture sucked info flic C 3 dindei, 
multiplied bj' the volinnc ratio on combustion, which is the ratio of the num- 
ber of molecules of the various products of combustion to those of the com- 
bnstible mixture. 'J’liis inaA- be 7-egarded as potential soiii-ce of jncrcascd 
power from an engine; the higher the ratio the greater the asscsfijiionl of Iho 
value of the mixture as a working sxibstancc. 

By^ way of illnslration, we may take the case of heplanee, C, of 
calorific value 30,700 C.Tf.U. per lb. and Ethyl alcohol, CjHr/’TT, of G,540 
C.H.U. per lb.. The winibustion ot (he correct. fueUiiij- mixtures, together 
with the heat genenifed, is as follows: 

■* A 

(0 2 C,H„ t-aiOj+Sa •fN,-=l-lOOj+tfinjO+B 2 . 8 N ,+2 -jcsx io*o.h.u. 

(ii) 2C,Tr40+C0,f 22 -flN,-=. 01 T,O+.U*O,+ 22 .(lN 5 f-O-OnOxlO'C.HU. 

Hone >, t'>o qunntiti 'S of ber.t genorntod p r mol of the fuePair mixture are; — 

2 >lKfiv la* 

(i) T-'.w hri»lnn.« ; « 20.180 C.Il.lf. 

(ii) Per nlMho! : ■= 10 . 7 f ,0 CJt.U. 

Taking info eonsidri ration the A'olumo ratio of the produels of combus- 
tioji to the initial gas mixtures, the total ciiorg)’^ of the fuok.ir inixtui'o 
would 1 ) 0 — 

IIS'S 

(i) for hoplAnr, witli n v.ilumr Jatie of y— — ° or 1 •O.'id : 

’ SO.lSOx 1 'OdO X ■= 8 . 1,100 ft.-lb, pf>r blnnrlard riibio foot, 

stri'j 

t 

00 rft 

(ii) , Por <.lliyl ale vvil'i n voiu*no ratio of ■ oi 1 -000 s 

ijw* *1 

la.YfiO X 1 *000 X 82,200 ft.-lb pnr stcmlind cubic foot. 

Tt would tliUB bo .seen th.it oven though the onlorifio value of a sub.stunoe 
is conBidcmhly lower (ban that of anolhex, Ihe cojreet conibnslihle fuel-air 
mixture may have ])raelieally ecjiinl energy content on aoconnt of n smaller 
pro))orfion of air required for cornhustion and consequently lessor dilution 
willi ihe inert nitrogen. It is rather interesting to find that in tho case of 
all the more common liquid fuels, the ciierpy contenl of n correet mixture is 
almost identicjxl, as shown in tho following tnhlo cotnpibd by Bioardo.* 
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♦ i>y,. . •' Tntornal Combustion lUngino'*, page 218. 
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l 6 '? pet cent, aiut slionld leducc Qjc indicated .fuel ctinaiiinpliDD t>y !lf !‘7 pot 
ccuc. 

(Joinpared to {,'a‘jolino in a 6 ‘ 45 -l coinpre-hion Tiilio oiie.ine, tlio iiiccdioi 
piijritie willi n 8-1 com|)io>.-<ion lafio would fhcorolically mpilic !lo per fcnl. 
more fud by weight and 31 per cent, moro fuel by liquid volnroct 

2 . 'Pho lollowing lesidls were oMnined by Piore«'<ar Wowraitiiok'' In 
p-\)'oiinicntiiig witli tlfi pet cent, spiiit and petrol in dlfTei'cnt inakc^s of flioloi 
car Oiigiiif.. 'I'lio engine? wcie of llip following make ; 


— 

I’uivi'r 

r 

1 Coiiiprt'-hioii 
, tdllO 
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1 Dif i-nylli 1 

J I'j liiiih r 

— DrtiwlMt nitiUir Itiiiy*. ,, 

.1.7 J). )’. 

1 

I 

.. I -I) 

1 

\ 

1 S-SliU’i, 
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Tlio JOBUhfi are tabulated below; 


(i) 116 (irru’iil. iijnut 
(h) J'cinil" 


0) Bpilll 

( 11 ) rcsitoi 


(') UB pi'i cpnt. npiiii 

j (vi) l’«roI 


j DaiK I ivn jK)tt 1 r .\w*> igi' cun. 

) Jf'vojopctl bj”— I hiimplioH of fH‘ I 


•Wn 1,0011 Ku/n.l'. H’U'/ 

r.p.iii. —hr, ^ 



OOii 2 , 0(10 
r.p.m, 


21 <ni > o-"l>n 

ll'tO 28'00 i O’lia O'OBO 


I "Oft 2 , IKK) j 
r,p.m, T.p.w), j 


»'2 37 -60 0 - 6)2 O-OSO 


’•>‘*• 0 ^ 0-317 (W«l 


•• • t , I 

.]r. U'Mb,„.b.« nocho huh, Vr..d,„. )V flm»mi)I«)0c.- I 

showed (hat an a m.dt.-cyli„der t'heviolet engine, about SO per cent, more 
fuel was required, when 9 o per pent, tpirif was uEed in place of iwtroL 


B PBOMBTIta BWcWINQ TO THK lNn.\MJHnjI,TlT or 
AwOHOlr ASD BBTROL 

1 . — jP/ffsA Points: 
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lO’O.r. .. 


sD-a’r. 

3 D' 0 , 1 *. 

•• 

fil - 3 ’P, 

20 ’o. r. 

•• 

-- oB-U’)'. 



-- 70 - 0 ’i, 
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lo’’ 0. 1*. (02‘8 perccnl. by volumo) .. .. .. 7j.o®ri 

Proof spirit (67 *1 per oonl. by volume) . . , . . . 74 "fl'P. 

I 

(o) Aloobol Uonaturod with 0 *6 por cont pyridiuo and 0*S per cotiC. light, uaoutchou* 
oino— ‘ ' 

flO'O.P. .. .. .. .. .. .. eO'ST. 

50“ oa*. .. ‘ .. .. .. .. .. 02-0'T. 

2. Teinp&atuns oj Sponlatieom Ignilion. 

(Moors— J’.S.CJ.— 1020) 


I'uol 

1 

Sp. Gr. 

In oxygon 

In air 

J 

Potrol 

1 

.. ! 

•710 to *720 

270»C— 279'’C. 

acre— aoff'c. 

Lamp oil . . . . 

1 

• 4 

•787 

263'’C. 

367*0. 

Alcohol (Oo por cent.) . . 

4 4 

•817 

aos'c. 

518*0. 

Turponlino.. 

•• 


276'‘C. 

4 

276*0. 


3. Limits for the Downward propagation of Marne. Ait anti D-uel MMitre 


Lower limit TJppor limit 

Alcohol . . . . . . . . . 3 ‘05 13 -OS 

Polrol .. .. .. .. .. 2*4 4‘0 

Turponlino .. .. .. .. 0‘73 

Tliis shows that explosion wave is formed with a loaner mixture in the 
case of petrol. Incidentally, it also shows that in an alcohol engine the 
strength of the mixtiiie may be varied wthin wider limits without causing 
misa-firing. ' 

4 . Vapoxir Tension—' 





10*0. 

^ UO'O. 

30*0. 

■10*0. 

50 


1 inm 

inm 

inrn 

mm 

inm 

Alcohol loo por cent. 



• • 

44 

78 

j 

140 

221 

Alcohol 00 per coni. 

■ . 

• • 

» • 

30 

7,5 

135 

221 

Alcohol 80 por cent. 

t • 


• • 

• • 

73 

133 

231 

Potrol, grado I 

7 

» 4 

•• 

00 

133 

183 

2G5 

330 


6, Loss in weight of various fuels by imssing air for 6 minutes at 26°G 

Potiol (0'700} .. .. .. .. .. 20 '.7 por cent. 

Alcohol (05 por cent.) . . . . . . . . . , 1 >0 por cent. 

Alcohol (80 por cent.) . . . . . . . . . . 1 *80 por coni. 

This shows that, if air at l.'i’C be bubbled (hrongh alcohol, the quantity 
of vapour taken up is insufficient to form an explosive mixtui’e. Air bubbled 
(hiough hexane or benzene takes up so much vapour that the mixture is 
richer than the upper explosion limit foi these substances. 

6. "The miscibility of alcohol and water must obviously reduce gi-cally 
(he risk of lire during storage and transport, since burning alcohol can be 
immediately extinguished it sufficient water be at hand to reduce it below -i 
ceitain strength. This would, however, not apply to mixtures of alcohol 
and petrol*” (Monier William’s "Power Alcohol” — ^page 266.) 
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II has also been established that the extent of iniscibilily of alcohol and 
])eliol aie regulated by the tlnce following more iniporlaiit laclors 

(i) The lower (he slieuglh of the alcohol from the “ Absolute ” 
grade, the more difficult it is to form a homogeneous mixture. 

(ii) The lower Uie Icmperalnre to which tlic mixlnie is subjected, 
the greater is the tendency for the latter to separate. 

(iii) Petrols of difTcrent origin exhibit diilcrent oxtcnl of miscibility 
with alcohol of the same strength. 

As a rule, the higher the specific gravity of ijctrol, the poorer is its 
miscibility, (hough this is not strictly true in every case, for (he presence of 
aromatics in petrol seems to favour the miscibility, but that ol (lie naphthenes 
Iras the op])ositc ollect. 

It therefore follows that a perfectly homogeneous mixture of alcohol 
and petrol may have a lendcnr^ to become first opalescent and finally to 
separate into two layers on afcoiinl of one or both of the lollowing reasons, 
namely, (r) lowering in the strength of lire alcohol duo to gradual absorption 
of water from the atmosphere, or (h) a fall in temperature of the surround- 
ings. 

< 

A study of the literatmc on the Bub 3 ect revealed dial a number ol care- 
1«1 experiments had boon conducted in this (hrection. Tlic lesulls of some 
ol the more imporlaut of those having a direct bearing on ike point at issue 
are summarized below : 


1. Absolute alcohol u only ilujhtly more hygmoopic than rfchlml spirit 

Soiiotte (Chemie ol Induslric, Alay 1923) made an experiment to oouiparo 
the Iiygioscoiric proireitics of technical absolute alcoiiol and of rectified 
spirit under identical comUlions when exposed to an althospheie of rclalivo 
humidity 80 per cent, and tcmperaluio His results showed that in 

21 days the ubsuiplion of water was 5‘1 by absolute alcohol ol 99'7® G.L. 
and 4'35 by rectified spirit of 95’S®. 

2. Tha hyyroscopicily oj an alcohol-pdrol mblurc h Oenj low anti of little 
praclml conscgiicncc 


(a) Huhendicl: (Spuilusmoloien, page 28, Table XXI) 1ms shown liial; 
the extent of misoibihtj oi )ic*a\y petrol and alcohol of dilleieul strength can 
be judged from the following table giving the lempeiatures at which separa- 
tion just begins to take place 


Uisluioiii vjluino pin 
coiit. 

'Xcmpoialuro in* C of opalobcoiito with apiiit of slronglli 


Polwl 

O'J'7 

09 

OS 

07 

OC 



UIlcloi 

\wdor 




10 

90 

—30 

— 18'd 

+15-4 

+2S 

+30 

20 

SO 

—30 

—26 

+0.8 

+22*6 

. +30 

30 

70 

—30 

—30 

+2-0 

+12-5 

+30 

10 

CO 

—.70 

—30 

+3 

+10*6 

+24*3 
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(li) OoDtanfc and Manlier (Hnll. Aftsoc. Chim. Sue., et Distill. 39'J3 
page 298) propaiccl a Mixlxire of 13 per cent, by volume of 99-9° absolute 
alcobol and 85 per cent, heavy petrol* Of this mixture 170 'c.c. were exposed 
in an open glass vessel of 460 c.c. capacity, 160 inm. high with month of 
34 mm. dinmclpr, in a room containing air of humidity 80 pea- cent. The 
extent of water absorption was indirectly estimated by finding the tempej-a^ 
ture at which inillcinesa (showing incipient separation) look place. ,They 
found that aftpr 43 days of exposure, the mixture had to ho cooled to— 8°C. 
to produce any milkiness. 


(c) Ingincci- Eckstrom (TTuhendiek’s Spiritnsraotoren, page 30) made 
several experiments which consisted in adding to mixtures of “Shell” petrol 
and absolnie alcohol (99'5 per cent.) at a temperature of 17-3“C. such 
quantities of water as arc needed to cause the mixtiue to become opalescent 
and finally to separate into txvo layens. 'I’he following table gives the roaulla 
of his expevimenls : 


Qimposilionin valittno 
poi (H'Ut. 

1 

gift'ikV 

AtWUion of w fttor in 
poi'cont. loiho inlvitiit* 

PPirnntftRO 

of 

, tlm-nnin- 
lion 

1 Degree 
of 

alcohol in 
iho 

•.opamtetl 

lajw 

Potcontngo 

of 

petrol in 
the 

soparnlpfl 

layer 


rolrol 

Opak?p(»npr 

Spiwrntion 

10 

— 

0 <7.sr.n 

0*2(i 

0*33 

2*3 

flO-3 

20*0 

20 

mm 

0 -7123 

0-70 

0-70 

7-:) 

O.S-0 

40 *9 

30 


0-749i 

1*20 

1 *30 

32 >0 

9.7 -3 

CC *2 

fiO 


0 •7?in2 

2*70 

2*80 

!)2 *0 

01 >2 

47-1 


A litllc refleelion would show tlinf on the assumption that 0*70 per cent, 
of water is required to biing about .sepaiat-on in a 8U : 20 mixture, it would 
require 345 c.c. of wafer to get into the fuel lank of a motor car containing 
10 gallons of (he niixtnre before any seimrntinn is likely In fake place. Such 
an aeeidoni is not likely to happen normally. 


“The incidental udmixtures of water whinh snmelimcs happen arc in 
fact very insignificant. Por instance, it was shown flint the amount of 
water remaining in.sidc n 5-lifrc petrol tin after it has been washed and 
carelessly rinsed, does not exceed 2 c.c., that is O’O.j per cent. And experi- 
ments have proved Hint (his quantity is in.sulficicnl to bring about separation 
even in (he case of a fuel containing only 2’6 per cent, alcohol. The danger 
of Bcparnfion of alcohol fuels has Unis been very much exaggerated. 


“It seems slrangc that fhose. elforts are obstinately limited to considering 
exclusively the consequenecs of a possible admixture of water to fuels con- 
taining ale,ohol without thinking of the (rouble .such an admixture may create 
in case of pure petrol. The least admixture of water to petrol occa.sions the 
formation of a layer of pure water which settles down in the pipe and stops 
the running of the engine. On the contrary, if the pcirol contains even 5 
per cent, of alcohol, the addition of even 45 c.c, of water to 10 gallons of the 
carhurant docs not bring nhnnt separation at ordinary tompemtures. fiepaia- 
tion takes place only at about fioo., hut the aqueous layer separating contains 
enough alcohol and petrol to keep the engine running.” (Olinrles flchwolxcr- 
“Power Alcohol Question in Its Present Slate”. Niort, 3937.) 

Commenting on the exporlinentnl results quoted al)ovo, Professor 
Hubendick said that (ho lower aqueous layer was mainly composed of alcohol 
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{.- 1 ijisi'T fit': r. fH}r»j} }!itf ihi' f rrn i»> i*s 

tro'ij/l ?•'' t-' l^’rp fh'' irarUKtj, i'n'w/iitfiiSfjK if hy 

!*. ■•i'/ifi' (1 Jtt't'sff i]'"unht >/ fi'wt'f fr.fv iJi{ pci {ai L M'< Ir-tfiblt 
ffJ-f tltr'Ul/1 hr furcti iu tlf Tmiwiiii of Hir oi^iw^ 

f/l' JVirnil:, fvfm- t’lf liHMMltmn! ContTi’"* of In>!(isirhl Clii-ini^frv, 
r.ui', J'.fjn, l>K t-xp’twiirf' ill this Cfinivciiim in iho Wlo'ving 

"Wr jujrjw oU {-tlflorl {•/ tin* faiil; of onr jtiolor fsr, ctintnininp 20 lilres ol 
pofrol-aloolti)! mis,tiin\ 2'ii) c.o. of v.uler, wiiliwil any tlio stialilest 
fSit'f Ifcliig au!ini>l*i(' in ilif wotking of tho engine.” 
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APPENDIX II 

Note by the Secretary, Imperial Counoll of Agricultural Research, dated the 
29th September, 1933, on Subject No. 2: Utilization of Molasses- 
Power Alcohol. 


At ilfi nrih meeting held m March^ 1933. tliOjSugai- Committee considered 
certain representationB regarding the increasing difficulties cncoui.t- 
ted by sugar factories in India in finding an outlet for their molasses. The 
Committee came io the conclusion that ihe power alcohol question was most 
importanl and leconnneiuled thot (he SecTdariat of Ihe Council should take 
up the mailer unofficially wi(h the deparlmenls of the Government ol India 
concerned. A summary of (he present position by (he Agrieiillural Expoit to 
the Council is nitached (Annexure). 

2. The question ns to the next step to be taken is now for the considera- 
tion of the Sugar Conimidee, Tt is snggesled that Iho mailer might con- 
venienlly be referred lo a siib-committce to meet and report dining the 
present session of the Sugar Committee. 

ANNEXURE 

Onr examinalion of (his question in consultation with (he other deparl- 
menls of the Government of India concerned has hronghi out the following 
points : 

(a) Alcohol used for motor spirit must pay the same duty as petrol. 
It is not possible for Govei'nment lo agree to the loss of revenue which 
any other courso would involve, nor would it be reasonable lo protect 
the sugar industry inJnectly at tlie expense of the indigenous oil 
industry, 

(b) The question of the cost of production of power alcohol from 
Indian molasses is of fundamental importance and before legislation 
would be justified, a fuller study of the economics of the question is 
essential. The landed cost of petrol in bull: ex-JvUj (and befoi'e any 
distributing costs have been incun-ed) is approximately 4 annas to 5 
annas per gallon. If power alcohol is more expensive than this, the 
price of the mixture will be higher than the present price of petrol. 

(c) Tlie question of distribution ariangements and costs is of great 
importance. The sugar factories, anti thus lo a considerable extent 
the distilleries, are remote from the ports and thus finm the centres 
from which petrol is distributed and where mixing could best be done : 
they are also remote from the areas of greatest petrol consumption. 

(rf) In the event of legislation being introduced requiring a certain 
percentage of quantity of alcohol to be used, price control might be 
neoessaiy to protect the consumer. 

' (e) Tlie possibility of other forms of assistance than legislation for 

compulsory mixing should be examined. 

(P In view of ihe experience of other countries, the technical diffi- 
culties should be fully studied. 

2, In regard to the cost of production, it should perhaps be emphasized 
that alcohol lor mixing with petrol must be about 991 per cent, absolute at 
least, i.e,, prai-tically anhydnm, othetwise difficulties due to water separation 
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(Modified by more recent information) 

AUSTEALIA— A mixture of 17 per cent, alcohol -SlJ per cent, petrol 
IB used ou a small scale— legislation eontemplaled. ; ' ‘ 

AUSl’EIA— Compulsory mixing legislation brought into force from 
tTuly, 193i. The motor fuel is to contain at least 20 and at most 40 parts 
by weight of power alcohol. The price of the mixed fuel is to be based 
on the price of power alcohol fixed by the State (about 80 Austrian shillings 
per 100 lilies in 19351. Powei alcohol is free from excise duty. 

EEAiilL— The Law of April 1, 1931, makes it obligatory to mix 10 
per cent, jiowej alcohol to petrol. This lias recently been brought into 
force w’hen a'sufilcieni number of power alcohol distilleries got established. 
Power alcohol i*. exempted from the payment of any kind ot tax or duty. 

OHILE— The Decree of September 28, 1933, fixed the quantity of 
power alcohol to be purchased by all importers of peliol al C‘25 per cent, 
of tlie quantity of petrol iinporied, the price of alcohol being fixed by 
the Stale. The peicenlage to be taken may be varied annually up Ic 
a maximum of 23 per cent. 

ENGLAND — ^Specially dcnaluied alcohol for use as motor Inel has not 
to pay any excise duly, and moreover enjoys a ‘‘Methylation AUowanco" 
of 8'9d, per gallon. The Chancellor of the E-xchequer has so far refused 
to put any duty on power alcohol in spite of repeated question in ihe 
Parliament, though it was admitted that the loss of revenue due to the 
exemption from lax of alcohol used as motor fuel was about .^30,000 for 
the year 1934-35, * 

EQUADOE — The Decree ol December 0, 1933, makes it compulsory 
for all petrol to be mixed with 20 per cent, its weight of power alcohol. 
Tliib is for the purpose of holjiing Ihe produceis of sugarcane. 

nUNGAEY— Petrol ovei ’733-S.(}. must be mixed with 20 per cent, 
alcohol (unless used for agiicultural purposes); about 90 per cent, of the 
motor fuel used is (his “Motalco”. 

(2) The duly on light petiol (below ’735-S.G.') is 4f/. ])er gallon bigber 
than that an "Motalco”. 


lEIRIT FEEE ST.\TE — ^The Government have taken up the control 
of the maiiiifiicUue of industrial alcohol and comnieicial trading in the 
product. A number of distillci'ies have been erected janthiu the last tw’O 
yeais. 

^Under the Four Years’ Plan, all indusliial alcohol produced 
from sources olhei lljan vine aud fruits are under Stale control. All petrol 
must be mixed with 90 per cent, of power alcohol, the pro- 
duction of which was about 21-8 mfflion gallons in 193G, and is e.\pected 
to reach double the figure in 1938. Power alcohol is exempted from many 
of the duties levied on petrol. 


LATVIA The mixture of 25 per cent, alcohol 75 per cent, petrol is 
compulsoiy. Tile alcohol is a Stale monopoly. 

I’"*' o» Hie 

r 1 / . ^ the“ rate on 

aigbt pehol and (u) fixed a maximum sale price for the mixed fuel. 

and “atiufacturers 

coun rVh ‘he 

country. The mixed fuel is sold cheaper than petrol. 
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( POLAND — The Law of July 2, 1932, created the State monopoly 
for alcohol, empowering the Government to impose compulsory mixing of 
power alcohol to pck'ol. There has so far been no necessity to impose 
this, 'as an agreeinont was reached by which the pciroleum syndicate would 
buy alcohol for mixing with petiol lo the extent of 9 per 
Cent, of the quantities sold, and i»ut'(he mixed fuel on sale in the country. 

SWEDEN — There 'Is no legal’ regnlnlion, but power alcohol is free 
of nil duty. The mixture used is 25-75. The quantity of alcohol used 
for motor fuel is about 2*5 million gallons. 

YUGOSLAVPA — ^The Ordnance of November 22, 1933, repealed the 
Decree of September 27, 19.02, making it compulsory to mix 20 parts 
of power alcohol with 80 parts of peli'ol. The mixed fuel is 
favoured by the imposition of a heavy duty on petrol, from which ])ower 
alcohol is exempted. 

I ^ 

EBANOE — At tlie present time, the three principal fuels used in 
Prance for motor vehicles .arc tlie following : 

Touring spirit — QJhis can be cither a pure petrol, or mixtures of petrol 
and absolute alcohol with or without .bcnrol. The prcsen'cc of tho alcohol 
is not obligatorj'. The jivoporiion of alcoliol lies between 31 and 15 per 
rent, of tho volume of the Irnhworbons. Its octane number should not 
ho less than 60. 

’"^JTeavij spirit — ^This must' consist of a mixture of peliol and alcohol. 
The proportion of alcohol is 23 per cent, of the volume of the petrol. Its 
octane iinrnher slionld not bo leas than 62. 

Super spfrffs— Tlicso arc used principally hy the owners of modern cars 
with a very high comprcvSsion. Their constitution depends largely on 
the ingenuity of the manufacturers. "Actually fhey nearlv alw.sys contain 
a certain proportion of ahsolnto alcohol. Tlieii’ octane number should ho 
at least equal to 75. 

* r 

7. It will he s<‘on ,tbat whilst in several countries the nso of a speci- 
fied mixture has been made compulsni'y in others (ho principle has been 
adopted of requiring the oil companies, hv law, to buy annually a quantity 
of power alcohol corresponding to a certain percentage of their 
imports and produelinn of petrol and benzol; in some countries also of their 
kerosene. This method leaves the petrol distributing companies a 
coitiiderablc amount of latitude in distribution and in practice the mixture 
is sometimc.s sold at a lower price than pure "light” petrol despite the 
fact that it ncfunllv costs more. Tins modificnlion is worth consideration — 
it would be essential that, at any rate until considci'able experience has 
been gained, the compulaoty^ pnrclin.sc percentage should not be placed too 
high. 

fi, 'Another modification of the compulsory mixing method is to 
require all heavy petrol (i.o. all petrol), below a certain density (R.G. ‘735 
in JTungary) to bo mixed with" alcohol and lo make light petrol relatively 
expensive by a heavier duly; this i.s tho method adopted in ITungary, the 
price differential being about "id' per gtillon. The applicability of this 
method to India is doubtful wdierc iie.a75er petrol is used: the petrol usually 
distrihntcd is of a specific grnvlly'of about 0'752 at 30°0 (equivalent to 
al>ont0'705at15O). 
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9. Yet another metbotl of encoura^ng the ubc of alcohol as a motor 
fuel is the remiesion of duty 'SS in. Swedeu — ^Ihis meihod iniist be ruled 
out for financial reasons. 

10. TJic conehision seems ineritahlc that the ndmainre of alcohol 
wiih petrol will raise (he piice of the mixtnio above that of pure petrol. 
This is fine to the timdamcnlal fact that under the most favourable 
circumstances the cost of production of alcohol is sevefal times the cost 
of piodnction of peti-ol— inclnding delivery by sea to ports in bnlk, Tlie 
figures given below would seem to indicalo that the co.st of mixture con- 
taining 20 per cent, of aleohol will be something like 7 annas pei' gallon 
ai Ihe j>ori» made up as follows; 

Annas 

0 >8 gallon patrol at B annas .. .. .. •• 4 

<>•2 gallon olcoliol at 11 annas •• •• •• 2 ‘3 

Frolglit on *2 gallon of alooliol for say 000 mill's at 2 nnnns anil .S pirs par 0 ‘0 
gallon. 

Total .. C"8 

Duly and disliibnling costs being the .same, cost of petrol would be 
increased by about 2 annas per gallon. At uji-country centres the dilferenco 
would he appreciably less if mi\ing slalions weie .snitnblr Riled, though 
Iberc would nnlnrally bo an increase in dishibnling costs wilh an increase 
ill llie number of mixing ‘Inlions. It is elCiU' Ihiii (lie cost of prodnelinn 
< 111(1 dihliibnlion of imwor aleohol in India require eoiisidemhly more 
acourale dotermiuntion befoio legislation could be proposed. 

11. Tcchmral comitlcrntiong—Cotimn clHfienlUes have been met with 
in oilier countries bnt appear to have been got over. The main facl.s may 
lie snminariml ns follows : 

(1) Por sneccssful admixture with’ petrol, alcohol miisl be of at 
least 99] per cent- purity; 9R per cent, spirit will not do (this is 
cleaily shown bv Piianil and Tuban experience as well as by experi- 
ment). Jlodern plant for the prodnefion of anhydrous alcohol can 
produce hv this dislillalion a ptm'ty of 99'S to 99'9 per cent, 

(2) hfixtiires of alcohol and petrol for snceessful commercial use 
must he between compamfively close limits. Afixlnres contain- 
ing less than about liJ per cent, alcohol are unworknhlo for sevcml 
reasons wdiilst mixtures containing above 20 — 2.^ per cent, call for 
special engine adjustments and the fuel consumption is liigher, 

(.9) 'Alcohol absorbs water readily and ihe addition of quite small 
quanfilies of water to an alcohol-petrol mixture results in separation 
and cloudiness. Fortunately these difficulties are mainly met with' 
at low iempeiatures end the peicenlage of water required to piodnee 
scpioatinn is hisher with increased alcohol content ; tlii.s is illustrated 
bv (he following figures : 

Composition of mixtnresi Torernfaco of water snffl. 

rirnt toeniice separation 


Alcohol 10 prr conf.. pdiol flO , , 
Alooliol I,", petrol SB . . 

Atoilmt 20, pptrol 80 .. 



A( O'O, 

At 10 *0, 

0.2B 

pOi* ^nt. 

0 *20 por P< nt. 

o-ao 

It 

o-in „ 

O'frO 

pf 

0-18 



Figiu'feP at .’0 also required for +10*^0 and for inislureB iii> lo 25 per ' 
cent, alcohol — these determinations icould easily be made. 

It is clear that the degree of coiicenlralion of tlio alcohol used is of 
veiy great iinporteuco as the scimration of a watery layer, e.g., at pumps 
would mean the loss of a considei-ablc proportion of the added alcohol. 
For example, at 2‘t®0 with a 20/80 mixture once separation has begun, 

1 per cent, of water would cause about 12 per cent, of alcohol to separate 
out. 

» • 

(4) Information is required as lo the rate at wliich different 

petrol-alcohol mixtures wnll absorb moisture under Indian condilions 
of storage, lempeiMiuro and humidity. These data would bo 

essential to the formulation of a disliibution scheme. 

(5) For a given power output more alcohol is ncce.ssary Quin peli’ol 

duo to the lower calorific value of the former, lii prac- 

tice the addition of lo per cent, alcohol leads to no iiolicealilc 
increase in fuel consumption, an addition of 30 per cent, ‘alcohol 
means an increase in consumption of aliout 10 per cent. I’his 
W'ould not be a serious consideration with a 20/80 mixture since 
alcohol is a good “anli-knocfc” fuel. 

12. ' Whatever form legislation might take, it is clear that Govern- 
ment might have to fix the sale price of iwwer alcohol .and possibly tlie 
price of the mixture. TIio cost lo the vjonbUtner must be determino'd before 
legislation could be jiroposed. lienee the most iinpoitanl requirement 
at present is to got accurate figures for the cost of producing anhydrous 

alcohol in India. The type of plant required and most suitable lo Pudian 

conditions has to be settled; also the difficulties, if any, in operating it 
havo to be ascertained. It is understood Unit the Mysore Blate contem- 
plated experiments of Ibis nature and it might bo possible lo secure their 
co-operation in obtaining the ncccssurj' data. If not tlic question 
of providing an experimental factoiy somowlicro in British India will havo 
to be taken up. The oil companies aro willing lo co-ojjeratc in Iho dis- 
tribution of power alcohol if a workable schomo 'can ho devised and doubt- 
less their teo-operution could be secured during experimental distrihutioii 
at some such centre os Delhi. Power alcohol would havo o freight advan- 
tage of about 3f annas per gallon and Clio cost of the mixture would he 
(omitting duty and distribution charges) : 


0 *8 gallon potrol at 8 aniias 


• • 

•n 

Aiuias por 
gallon 

« 0-4 

0 *2 gallon alcohol at 11 annas 




tT» 2 *2 



Total 

• * 

8*C 


as compared lo petrol at 8 annas so that tlio addition lo Iho price of petrol 
would bo small. 

The first step, therefore, is lo get an Gxperhnontal scheme going n 
some suitable area. 


The 22nd September, 1933. 


1). C. BUllT. 
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Stalcmont showing titc pclrol sales in the various provinees for the gears 
3929, 1930 end 1931 


Province 

1929 

Gallons 

1030 

1031 

Madr«is •• •• «> 

. 10,3»1,000 

11,248,000 

10,696,000 

Bombay .. .. .. 

11,036,000 

12,071,000 

13.182.000 

Bongnl • ■ • • 

0,013,000 

10,076,000 

10,782.000 

Unilod Provinces , . 

3,733,000 

4,.no.ooo 

4,553,000 

Burma . . . . 

7,023,000 

7.730,000 

7,137,000 

Shnn Stolosi . < . . 

330,000 

663,000 

621,000 

Punjab 

4.002,000 

3,397,600 

.7,560,000 

Uiliar and Orissa .. •. 

2,337,000 

2,010,006 

2,736,(HI0 

Central Provinocfl 

2,317,000 

2,660,000 

2,247,000 

Ak-iam.. 

1,283,000 

1,399,060 

l,704/)0O 

XortliAVcil rrontior Pror im e 

1,203,000 

1,614,000 

1.660.000 

RtNi of British Tndto nnd ImliAn Siai^ . « 

0,707,000 

11,460,000 

11,72.3,000 

Tola! 

0‘..877,l)00 

73,060.000 

72,061,1100 


(111 round figures conccicd up lo (ho nearesl llunipaml gnlloiifi.) 
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APPENDIX 111 

Prodaction of Alcohol from different sources in yarious countries 


In Hectolitres of 100'=' G,L, Alcohol 


Country 

i 

Year 

PiomlHict 

> Pi 0111 
molnS'^oS 

From potalc 

Total fioii) 
^all /sourcca 
(round 
figwos) 

1. 

Ausliia 

1938-37 

.. 

141,200 


201,000 

2. 

lloljjium , . 

1032 

•• 

80,300 

• , 

107,000 

3. 

C/ochoslovukia . . 

1933 

84,000 

250,000 

500,000 

008,000 

4. 

Doiiniorh 

1938 


25,000 

35,000 

i 

94,000 

5. 

Bugland 

1932 

•• 

800,000 

• • 

738,000 

C. 

Franco ' 

1935-36 

■ '2,80.1.300 

1,088,400 

• . 

5,827,000 

7. 

Qoiinaiiy 

1930-37 

• • 

• t 

127,743 

2,331,000 

3,034,000 

8. 

Htuignry ^ 

1934 

• 4 

•• 

• • 

303,000 

0. 

Italy .. .. 

1938 

383,800 

328,000 

y 

1,005,000 

10. 

Pliilippincs 

•• 

•• 

, 178,000 


170,000 

11. 

Poland . . 

1933 

, 

11,900 

287,000 

200,000 

12. 

Yngoslttviii ^ . . 

1931 

* 

^ 118,000 

31,000 

140,300 


CBB') 

APPBJJDK IV 

Consumption of Alcohol (in Hectolitres) for different purposes 
in various countries 


(Modified from Mods. CJoilerot’s Pnper to the HI Inteiuational Congress 
of Technical and Agricultural Chemistry, Paris, 103d) 


Comitiy 

Your 

Foi drink- 
ing and 
linvouring 
M'ino 

mnogat 

nuking 

For- 

fomery 

CliQniiral 

intluslricb 

Hcnting 

nnd 

lighting 

Motor 

fuel 

1. Austria 

1V33 

73,230 

7,323 

210 

5,180 

71,007 

4,000 

2 . Bolgiutn 1 

1332 

03,800 

10,000 

4,070 

22,081 

14,800 

140 

3. Czotio- 
sloraldo. 

1033 

162,000 

20,002 

•• 

J 1,035 
(1) 

181,781 

(i) 

580,110 

1. Danmark 

1035 

10,170 


-a 

1!),718 

.’1,050 

.» 

5, England 

1033 

2.30,000 

.• 

10,000 

.. 

1 507,000 

17,800 

B. Franco 

1033-33 

1,305,306 

00,781 

111,032 

l'J.'i,353 

732,050 

1,037,038 

7. Clernmn}* 

1030-37 

080,370 

131,131 

41,370 

.. 

505,101 

1,82.3,080 

8. Hungary 

1031 

23,700 

18,100 


20,800 

43,000 

OS,DOO 

0. US, A, .. 

1033 

Proliiliilian 

130,000 

30,000 

051,000 

800,000 

1 » 


Tfoniris— U) Induilrittl npirit iii(t(2) Donalui«il spirit. 
(Notc— 1 Hcctotiiro rnipotint gAllon..,) 
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'APPENDIX V 


' Consumption of power alcohol in various conntrici 
^{Tntl. and Engi Ohoiii.» News Edition^ SOth'.July, 1938> 


Coun«fj' 

Ymv 

Ouantity in 
Iniporinl 
gnlloiiR 

}. Aihtria > , . 

> 

• k 

1031 

, , 

1,018,000 

£.11 Bnwil 

•• 

1035 

ft ft 

10,4.55,000 

3. Cuba.. .. 


1931 


2,887,000 

4. C/'vJmilovftfcin . . 


1931 

ft 1 

13,100,000 

0. Fmnrtt 


10.31-35 

• • 

81,521,000 

0.' QDrin.anj' . . 

ft • 

1938-37 

ft 4 

40,121,000 

7. B«inf3»rj' 

ft ft 

1931 

ft ft 

2,100,000 

8. Itnly , , 

■ ft 

lost 

ft ft 

1.402,000 

0. Iiotvin 

ft ft 

1931 

ft » 

1,350,000 

10, Poliintl 

* ft 

103 < 

• ft 

1,700,000 

1 1. . . 


1035 

4 4 

2.4««),000 

l£. Swcihn * 

J* 

♦ ft 

10.11 

ft. 

2.tOO,OIM) 

13. lluitod Kitijalutn 

ft ft 

4 

10.15 

ft ft 

1,?«2,(«10 


BomatKs 


Bapic] increnw sinoa 
1031. 
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•APPBNUrX "VI 

Comparative prices op 

iTotajer, “VcM 


Country 


Prioo of power McoTidt per 

gdliQ^ 

currency 


1. Austria .• 

2. CzcclioslovnWa 

3. Franpo . . 

j, Germany 

- .■). Ilungaiy 
0. Italy 

7. Jugoslavia 

8. Latvia .. 

0. Polanil . • 
10, Spaitt . . 
n. Sweden .. 


ns. a.^.; 

1 10 3 

2 3 0 
0 12 0 
2 3 0 
2 4 4 
2 6 0 
12 3 
1 11 2 
0 8 0 
1 7 11 
0 It 3 
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APPENDIX Vn 

Aloohol-petrol mixed fuels < In different countries 




ComrnOrtiai 

CsmpoHition 

Wlirthor alcohol mixing 
is compulsory 

Country 


lumo of the 
mixed fuel 

Petrol 

Benzol 

Alcohol j 

1. Austria 


• « 

80 



Yes. 

2. Australis 

-- 

Shollknl .. 

81 



No. 

3. Rraril 

.. 

• • 




Yt’-. 

4. nulgaiis 

• • 

• • 

7fi— 70 



Irfiw not enforond. 

5, Cliilo 


• i 

• * 


• « 

Yes. 

G. Cuba 


Molueo . . 

37 

3 

00 

No, but favnurahlo. 

7, CrocliosIos'nK 

tfi ' 

Dynalknl(l) 

(0 80 
(fi) 70 

'* 4 

20 

20 

YVs. 

8. Dcnmiirk 

.. 

• • 

7C 

* • 

20 

No, bui State monopoly. 

0, England 

•• 

Clnvelaitd 

Disrol. 

70 

10 

IS 

No, blit favonrablo. 

10. Eqiindor 

• « 

• • 

80 

■ • 

20 

Ym. 

11. Frniieo 

• « 

.. 

Various proportions 

Yps, State monopoly. 

12. Ck'rmnny 

• • 

Ufonopolino 


Ditto 


Ditto. 

1.1, Hungary 

• • 

Atotalko , . 

80—70 

•• 

20—30 

Yes. 

14. Italy 

« • 

\ 

• f 

80 


20 

Yes, 

13. Lottoiiia 

•• 

Lntol . . 

{iK'O 
(ft) 67 


10* (1) 
31(2) 

Yes. State monopoly. 

1C. Lithuania 

• 

Motorls ., 

70 

• « 

20 

Yin. 

17. Nrttnl 


Natslito .. 

00 

• • 

00 

No, but favourable. 

18. Panama 

« « 

• « 

80 

« « 

20 

Ditto. 

in. Philippine 


Qnssnol . . 

70 

• « 

30 


20. Poland 

« « 

' * 

W 80- 
70 

(rt)10_ 

30 

• « 

ir.— 30*(3) 
80—70(4) 

No, State monopoly. 

21. Su'cdon 

.. 

Lnttboiityl 

70 

« • 

25 

No, but favourable. 

22. Yugoslavia 

a 

• • 

80 


20 

Legislation favoumblo. 


♦(1) Summer time niixtuii>. 

(2) Wintor iimo mivture. 

(3) Por motor oars. 

(•«) Poi troolois. 










appendix VIU 


P.„«-atol.ol Ptato taWM 


Country 

Wi'otiopic p 
(1) 

, Cr 

umbPi j 

ipneity > 
ler day 

inlt-Doliyili 

prorosi 

c 

rumbor 

ntioii 

j2) 

opacity 
[>or (lay 

— 



(1 

n h'clo- 
litrri) 

( 

fji hceto- ' 
fifrrjt) 




1 

3U0 



1. Argoiitino 










1 

l.')0 

• • 


2 Aiistnilia 

• * 









1 

220 

• • 

• • 

3. Ai«trin 

* • 









3 

400 

• • 

* • 

4. Belgium 






ISO 

3. Uulgnrio 

• • 


13 

2,730 

3 

100 

6. Brasil 

• * 









«» 1 

120 

■ • 

» • 

7. Chile 



I 


(f 

00 

8. Columbia 

• • 


24 

3,230 

14 

1,3110 

0. Creeho^lovaltm . 

• * 









1 

40 

• 

« • 

10. Donmnrh 

• 









3 

680 

« * 

• • 

11, Englnml 

• 





1 onfi 




K 

11,635 



12. Fmnio 










5 

430 

» * 

• ♦ 

13 , t Do. Colonipi 



10 

3,000 

1 

300 

14. Gormnny 

• 









1 

3 

• • 

• » 

la. Hollniul 

* 









0 

1 700 

« » 

• • 

10. Hungary 

• * 






17. Iri^hFroo State,. 

.. 

•• 

a 

130 

• 

» • 




11 

3,455 

1 

40 

18. Holy 

* 










440 

• • 

• ft 

19 Loltoma 

• • 

* * 








1 

7.5 

• • 

» » r 

iO. liithuanio . 

• • 









1 

40 


• • 

21. Ponoroa 

* 






22. Polnnil 

• • 

•• 

3 

61C 


• • 

23. Portugal 


• 


0( 


• 

24. South Africa 

. • 

. 


3 30 

> 

1 CO 





1 ^ 

0 

.1 000 

25, Spoin 

• • 

• 

• 




20. Sweden 

. , 


• 

1 3 

0 

2 , 180 

27. Tugoslavin 

•• 


• 

6 42 

.5 

2 280 


Total 


K 

>3 32,0f 

>0 

M 4,750 


(1) Information available up to the onO of 11136, 

(2) Information available up to 103S. 
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APPENDIX IX 

1 

' I— Properties of petrol marketed in Europe aud India- 


(Totlolb 


1 

Initial 

B. P- “C. 

Por cent, 
by vol. 
tip to 
100*0 

1 

1 

Final B. P.®C 

Octane 

number 

I— Standard OH Company 
I’elroU ttnporlfd into 
European countrieh 




1 t 

• 

1. Piorniuiugiado*' .. 

0-743— 0-^70 

30®— 35“ 



80 

2. Standard grade 

0*725—0*735 

30“— 36® 

40 

1 

Below 200® 

00 

3. Heavy giado (Com- 
mon ial). 

0*710 

36® 

28—33 

200® 

04 

Il^Pttrola marketed in 
the IfnitcH Kingdom 






1. No. 1 gindo* 

0*732—0*743 

32*— 41® 

38—42 

186*— 107® 

70—72 

2. No. 3 grado (Coin- 
morcial). 

0*737—0*749 

34®— 38® 

32—36 

100®— 205* 

1 ' 

66-00 

t 

lll—PetidU marketed %h 
India 






« A •» 

A « • * « 

0 *741 at SO'C. 

38® 

31 

*216® 

04—07 

»r 

0*720 at 30*0. 

48® 

47 

104* 

07—09 

<€ f% •< 

\J • « • • 

0*714 at 30“C. 

42® 

53 

101® 

• • 

“I” 

0 *738 Ot 30"0, 

44* 

30 

’ 183" 

05—07 

“S” 

0 *740 nt 30*0. 

43* 

30 

205* 

• • 

IV— Alcohol Juel marlMed 
in England 

AtdiPP. 





StAiidoid giodo (contain- 
ing 1C — 20 per cont, 
alcohol). 

0*750—0*7.0.7 

38*— 40® 

.71—50 

106® 

70 


* SomotimM contoinB Toll act hyl Lend, 

II.— Properties of Bacing Fuels containing Alcohol 

(Mailcotod m United Kingdom by S<)lvoiit<i Pioduds Limited) 


Specific gravity at 15*yi6®C 

t • 


0* 828 

0*822 

Hydrocatbou** 

• • 

• » 

23% 

10% 

ilcetotic . . 


• • 

Trni e 

0% 

08 por ront. Ethyl Alcohol 


. . 

77% 

70% 

Initial Boiling Point 



08*5®C. 

04*C. 

05 pci rent, Bintillnfo at . . 

• • 

• • 

78®C. 

78“C. 

(Na<4i and Hono— * 

Motor Fuel.” 

Poiagiaph 

810) 
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APPENDIX X 

Consumption or sale of pctroi In 1937 in some district towns 


Liicknon'. , 

(/n 1,000 gallons) 

DNITED PROVINCES 

i 

* r < * * * 

.. 001 

Cnwnporc 


680 

Allalinbad 

.. 

301 

Agra 

a. 

.. 299 

Mocnit , . 

A « * a . • 

t 

• . 2CS 

Muttra 

.. 

2ri7 

Unnaros . . 

.. 

• .. 220 

Daioillr . . 

.. 

lOS 

Aligarh . . 

• 

149 

Jlianbi 

** •• •• a . 

113 

Banhipora (Patna) 

Buun 

.. 293 

Jamahcdpur 


.. 280 

Itanchi . . 

• 

.. 205 

Gaya . , 

•• 

192 

Blianbail. , 

• • * ♦ • • » » 

.. 104 

Unznribagh 

• 

.. MJ 
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APPKNDIX XI 


Koto on tho denatuiation of power alcohol 

The {leuatumtion o£ such alcohol is a inuiter o£ great imporlauo* 

The ideal deualuront ehould poSBess the following properties , 

Tub JUEAIi l)ENATORi\NT 

1. It should bo a volatile, couibuslible liquid soluble in alcohol (and 
petrol), having an unpleasant laslo and smell and not easily separable from 
the spirit by physical or chemical means so that regeneration of alcohol 
for drinking purposes is practically impossible. 

2. It should be harmless for the industrial puiposcs lor which the 
alcohol is used. 

3. It should contain an “earmarking” subslanco so that, if potable 
alcohol is regenerated Irom the denatured alcohol, it would make it possible 
to identify the origin of the regenerated potable alcohol. 

4. It should be relatively cheap. 

5 . It should be available in large quantities. 

6. Por India it is desirable tliat it should have no doletcrious eiTcct 

1 

on the human system. 

Denatohants used ih vawoub countmEs 


The deuaturants used for power spirit to be used as motor fuel in 
various counlries arc as follows ; 


Bulgaria— 


Per JOO Ulna oj alcohol 


Crotonaldoliydo 0 -2 gm. 

Chilo— 


Petrol 

Ethyl borate 
Otcchailovahia — 

Methyl alcohol 

Petrol 
Denmark — 

Methyl spirit 
Pyridine bases 
Petrol I 
England — 

Ethyl alcohol 
Wood iiuplitlia 
Pyiidino 
Petrol or benzol 


5 litres 

20 0 . 0 . (containing 0 *2 grm. of boron). 


2 litres 

3 ” 


per 08 litres of ethyl, 
alcohol. 


2 litres 
0*5 ’’ 
0*20 ” 

02 jiarts 
24 ” 

4 ” 

6 ” 


Spirit rod’>III dye 4 oz. by weight per 1000 gallons. 

I 

This mixture is issued in tlie United Kingdom free of duty or restric- 
tion vvhon mixed with 25 per cent, of petrol, hon/-ol, donutured other or 
some other substuiiccs approved by the Conun issionors of Customs and 
Excise. 
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APPENDIX Xin 

Pnrchiise and sale prices of alcohol transacted through the State monopoly 

of Germany 

PnicEs OP fipiBiT nnnmo 1937-38 


Punhateffieet 

(a) Pot distillocies with a tegtilar prodnction np to flOO hli. 

(both ycnst factories nnd mola'SM diatillono^) — 

For SO pot cont. of tlic uuiua! produciiDii • . 42 -00 lira. 

For ovor CO par cont. . . . . . i 40 *00 « 

(b) For dietillcrioa ovor 000 Ilia. .. .. .. 40'fl0 i, 

For raolaswa distillarjea .. .. ' 43<00 „ 

Forycaatfoctoiica .. SO-SO „ 

Sale prieee 

Drinking Hpint .. .. .. .. 400‘00llm,> 

(dl Fully donntui ad apirit .. .. .. 4.0-00 „ 

(b) Induatrial apirit (partially donetorod) .. .. 40-00 „ 

Motor apirit . . . . . . . . 39 -S5 .i 

Acotic acid raaking spirit . , . , . . SS -00 „ 

Spint for toilot praparntiona .. .. .. 340-00 „ 

K-qjortspirit .. .. ,, 20-00 „ 

N.B.— Daring this prriod fho prior of icoliiaata varird hrtnwn 3-00 and 8-09 Bm. per 
GO Kg., cqui\n1mt to abaiit Ks.SG par maund. 
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APPENDIX XIV 

Production 'of molasses in cane factories during 1936<37 

{JBased on a statemeni itipplied by the Director, Imperial Institute of 

Sugar Technology) 



Quantity Nnmbor 
(in 1,000 of 
maundt) factories 



UNITED PROVINCES 


Dohro Dun 

Sahuroiipur 

Ifuroffornngnr 

Bijnor 

Mcorut 

BaioiUy .. 


PHibhit 


ShtthjnUanpur 
Situpur . • 
Bara Bankt 
Lucknow , . 
Gondn . . 


Gorakhpur 
Jounpur > . 
Allahabad 
Hardoi 
Doorla 


Champamn 

Snran 

Muzallarpur 

Darbhanga 

Bhagalpur 

Fttmoa 

Sholiabad 


BIHAR 


3 *Ono factory did not 
submit its figures. 

0 

23 fFoUr factories did 
not aubmit tlWir 
1 figiijcs. 
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APPENDIX XV 

Distilleries la tbe United ProTlnoes and 


Knmo of diatillatr 


Fropriotor of Itfanngitig Agonta 


UNITED PROmOES 


1. CUwnporo Sugar Worka, 
Limilod, 


Mixsra.Begj!, Sutherland & Co., 
Limited, Carmpoie. 


3, Unao DistiUory 


.. j Tiio Fonjob National Banir 


3. Lueknoir Biatilloiy 

4, Roaa Oiatillory , , 

G, Meerut Diatilleiy 

0. Indian Distillery, Cawnpore 

7, Fyzahad Diatilleiy . , 

8, AUnhabad Distillery . , 

0. Saharanpur Distillery 

BIHAR 

1. Cawnpoio Sugar Worlts, 
Limited, Marhoiriah (district 
Saran), 

2. ManpurDiatillory (Goya).. I 


3. Moniicatha Distillery (dis- 
trict Mongliyr], 

4. Ranobi DistiUory .. 

G. Sultnnganj DistiUory (dis- 
tnct Bhagaipur). 


M, Dyor Monkina Breweries, Idroi- 

! ted. 

M. Carow Sr Co. 

Tlio Oentral Distillery and Chemi- 
cal Works, Limited, Mcorut. 

L. M. B. L, Singbania, Cnvmporo 

The Fyzabnd Distillaiy Co., Limit- 
ed. 

The AUabnbad DistiUor'a Associa- 
tion, Limited, 

The Co-opeiativo Co.’s, Limited. . j 


Messrs. Bi^g, Sutheriand & 
Co., Linutod, Cnwnporo. 


^ Tj . ®J‘®’’^bury Mnbammed 

Baksh, Mnnpur, 

M. Lalalimi Narain Ram Nnmin, 

aihTikatlja. 

Ditto ^ ^ 

Ktou Bahadur Habibui Rahman, 
Siiltanganj. 


Bihar 

I Remarks 


Patent Stills, 

Patent Still (not work- 
ing at present). 

Patent Stilis, 

Ditto. 

(To atait shotlly.) 

Patent Still, 

Pot StiUa. 

Ditto, 

Ditto, 

Patent Stills. 

Ditto, 
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APPENDIX XVI 

A— Production of industrial alcohol in India in 1936<37 

I 

Mothylntod KooliOod 
spirit spirit 

(Calculatod in gallons of 
absolute alcobol) 


United Provinces 

• < • * ♦ • 

270,000 

24,000 

Bibar 

• • • • * • 

103,000 

ft. 

A.U-India 

• • ■ • * • 

.ft 1,325,000 

235.000 


B— Import of denatured spirit into India 


Ycni* 


Quantity 

Value 


(gallons) 

Bs. 


1034—35 • • 

* • « t • • 

.ft 413,420 

5,58.224 

1935-30 

IV * * * * 

20M05 

3,25,402 

1930— 3T • ft 

• • • • 

ft. 317,420 

2,75.090 

193''-38 

• a « « • • 

ft 170 010 

3,14,043 
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APPENDIX XVn 


Some interesting data regarding power alcohol plants and their working 
(Compiled hy the Secretary) 

(1) A 1,000-ton cane cinsiiing factoiy produces about 4,650 tons of 
molasses during one season. 

(2) A distillery producing 1,600 gallons of power alcohol requires about 
25 tons of molasses per day. 

(3) The capital cost required for n complete power alcohol disiillery with 
building and with .a raled daily capacity of 1,500 gallons is about Ils.2,60,000. 

(4) The cost of supplementary plant (Melle Azeotropic system, capacity 
1,500 gallons per day) for manufacturing power alcohol from rectified spirit 
made in a modem patent still distillery is about Ils.85,000, 

(5) Working data for the plant may be loken approximately as follows ; 

(i) Gonsiimption of sham 


For gallon of 
power alcohol 

(alW'henrcrtincaUonanddchrdtationcnrrjc.ieopnraioly ,, 52 6Clb. 

({>) Wicmdireot from formonlcd nosh .. .. S2— 301b. 

(tO Loss of ific “eniraimnij ligiiid" 


Usod in Asootropio process . , 


(Hi) GonmiipliOH of cooling loaier 


O-OOOl-O -00046 
gallon. 


(а) SaU-ddiydralion procc’is .. 

(б) Azooircgilc process , 

• • • • • • j^uugiia. 

(C) A 1,600 gallon distillery produces enough carbon dioxide to turn out 
about 3-6 tons of dry iw per 24 hours. 


0—12 gallons. 
SO — 34 gallons. 
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APPENDIX XVni-A 


Report from the Agricultural Ghomist in Mysore, Bangalore, forwardcfl under 
his letter no. A.C.837/37-38, dated 2l6t/22nd Fehruati?, 1938 

Question 1— Have you or your deparfauent any experience in the use 
of molasses as (i) manure for ordinary soils gi owing common crops, like rice, 

, I * 

wheat, sugarcane, etc.? 

If so, please give details of its economic aspects. 

At/SMJcr— Very little— a few jjot experiments and small-scale plot trials were 
conducted. The results were hardi}' encouraging. Paddy and ground-nut 
were the crops under test. In view of the inconclusive results olilained 
iurther experiments arc under way. 

jQtfcstion 2 — ^Have you any experience of the use of molasses in the 
reclamation of tisar (alkaline soils) in India? If so, kindly give a.s far as 
possible details of the field and laige-scale expciimenls eondiicled in this 
dii'eciion giving — 

(a) Amount of alkali in the soils. 

(b) The iimounl of inolasscs and the miinher of application required 
to get the optimum resiills. 

' 

(c) The period for which the land so treated may continue to he 
in a fit condition for agricultural purposes. 

(d) 'Wlietlier it results in any ultiiimle harmful effect (after some 
years) to the soil thus tieated. 

, Answer — ^Yes, purely cxperiinputal and exploratory. Copy of *lellcr to 
the Director of Agriculture, United Pro%ii)ces, is fiiclosed which rovas most 
of the points raised in (a) mid (b). As regards (c) and (cl), no opinion can 
now be advanced as we are still experimenting. 

Question 3 — ^What are your views in general regarding the utilization of 
molasses in India for the aliove two piu-posc-s? 9’o what extent are you 
prepared to advise the Oomniiltce to recommend the use of molasses for these 
purposes under the present agricuHtiral and economic conditions in India 
based on the experimental work done so far in this country? 

Answer — ^Molasses can he used for reclaiming uscir soils. The only objec- 
tions to this, so fai' as we know are — 

(1) the cost of transport, 

(2) the extreme discomfort to man and beast in its application to 
land, and 

(3) the time-Jag period which must elapse after application of 
molasses before the land is fit for cropping. 

*See Annoxo. 
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/VNNEXn 

Copy oj the letter no. m-^IEnol. 2, daicil 2nd February, 1938, ftom the 

Bio-Chemist, Ayrieullutol Laboratories, Bangalore, to the Director of 

Agriculture, United Prouinecs, hucknou) 

I AM desired Ly the Director of AgricuUuie to acknowiedge with 
thanks your letters no. 13t)9S/l-544(]3) of 20lh December, 1937 and 
34724/1—373 (A)104 oi 17lh December, 1937. The delay in replying is deeply 
regi’elted. 

As is to be noted from my letter no. AC. no. 430/17 48 of 4tli November, 
1937, to Professor N. E. Dhar, n.so., of Allahabad, our eiperimenls in the 
first instance have been purely 'qualitative and largely oxploiatory of the 
possible use of molasses for reclaiming alkali soils. 

A bad patch of 17 acres of alkali land on the Oovcinment h’arm at 
Mandya — Mysore — ^Avith a pll varying from 7‘S to 9'0 was selected and 
planned to be cropped with paddy. The land was Ueated with 2 to 3 tons 
of molasses per acre not less than 9 to 12 weeks before transplanting Hooded 
and ploughed dry at least 3 to 4 limes. A bulk crop of paddy was then taken. 
During the first year, a hmall crop ot 479 lb. ol paddy grain per acre was 
obtained and a I’e-treatmeut of the laud during the following year gave a 
grain yield of 1,250 lb. per acre. The yield of straw was equally good. A 
thhd untreated crop of 1,250 lb. jiaddy grain was harvebtod during 1000'37 
and the yields of tlie current year are awaited. It may be mentioned that I lie 
land in question has had no other crop grown on it and had little or no 
vegetation at all ijrior to being “molasscd”. Few stray blades of gniEScs 
appeared in pocket of low alkalinity and Iho rest of the laud was distinctly 
bare. These qnalitalive expciimeuis were so encouraging that a further 0 
acres oi laud of high aikaiimty arc under treatment. 

As regards trials on rijoVs lauds, the results have hardly been hatisfuclory 
as returns have not been reliable. A more organized coliccliou of rclurrrs are 
in contemplation and will bo taken up during tiro coming year. 

As stated earlier all thebe experiments have beeu purely qnalitalive and 
exploratory. It was only at the bcgiiuiiug of tins year that two sets of 
experiments (i) to study the optimum do'jc of molasses for reclamation and (ii) 
to study its fertilizer effect were started. Those experiments 1ki\c been laid 
out in a randomized lalin square, a well recognized statistical method. A 
preliminary soil survey of the plots in question had been done with reference 
to the nature and degree of alkalinity and the initial fertility level. 

For the reclamation experiments, paddy has been selected and will have 
a rotation of fodder \ola tSorgliian) banu-heinp and paddy. Molasses varying 
from 0 to 4 tons per acre has been applied and a paddy crop is now standing 
on the plots. Eesultb will be communicdted immediately they arc available. 
There are four treatments and four replications. Tire trH of these soils have 
been from 7'5 to 9‘0. 

As regards experimeuts on the use of inoiasscb as a fertilizer, a few 
quaUtative studies in the earlier years using paddy or ground-nut were incon- 
clusive and hardly encouraging. Experiments have however been laid out 
during the current year on approved statistical lines with ground-nut as the 
test crop, 'lie in.i! eonsjbtb m me.!Huiiig the Icrtilizer effect of molasses. 
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against a slandard mixture ot fertilizer on ihe one hand and that of molasses 
and fertilizers on Ihe other. The crop is yet to l)e harvealed and the resulh 
are therefore not yet available.^ These also will bo communicated as soon as 
they are ready. An unraannred cotlon crop will he taken 'up on these plots 
after haiwealing gronnd-nnl and preparing the land, fertilizer trials with 
paddy as a test-crop are also in coni ciriplnt ion and will he condnefed during 
the coming year. It may bo monliohcd in passing that (ho pTI of these plots 
are round abouc ±7, i.e. somewhere near neutiality. It is also necossaiy to 
add that all these cxpcrimenls are being conducted in an irrigated tract ; no 
experiment in dry lands are under way. 

With reference to the economic use of the question, 1 regret to say that 
wo arc as yet unable to give a detinitc opinion. It may however interest yon 
to Imow that this aspect of the <|ncstion was^disenssed in some detail at. a 
S}mpo.siuni on “Cano Aiolasios” under the auspices of the society ol 
Biological Chemists — ^Tudia, licld in Bangalore cnily in Bept ember, 1937. It 
was then agi'eed on all sides that the use of molasses in its picsent form was 

X 

only pos.sibIc within a limited distance from source (c.g. a sugar factory) 
and that means should be found to minimize the time-lag that must occur 
before any cropping can be done after an application of molasses to (ho land. 
A summary of the papers presented at Ibe meeting together with a ijriof 
synopsis ol the discussion has been published ns a bullolin of the Society. 
Their JTeadqunrlers OlTice al IlchhnI — ^Bangalore, m.ay bo nddresoed tviili 
advantage for a copy of the same. I may add that Professor N. B. T>hnr has 
icccntly suggested tho use of a mixture of equal quantities of prcss-inud and 
molasses which is expeeted to dimini.sh the discomfort involved In the n.se of 
moIasec.s on the field. Trials on this are being ananged. 
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APPENDIX Xmt-D 

Report from D. R. Sethi, Esq., M.A., B.Sc. (Ediu.), I. A. S., Director of 
AgrlcuItcrO) Bihar, Patna, forwarded under h!s letter no, j373/V— 24-38. 
dated 31st January, 1930. 

Wrrn regai'd to the question of ciittle food, it is douhtful if molasses 
as cattle food would be utilized to any large cxleut by (ho cultivators. In 
their raw form, molasses cannot be used for this purpose. Tiicy liave to be 
turned out in some suitable manner mixed with other fodders so (hat they 
could be transported and handled easily. The economics of feeding molasses 
as cattle food as comimred to other materials such as oil-cjiltes have also yet to 
he worked out, and tmtil detailed experiments ore carried out on this important 
point and definite results achieved, it would bo, in my opinion, not light to 
make any brand recomniondalion on Ibis point. 

Witli regard to the use of molasses as a feitilizer, T should like to point 
out that the experimental work carried out by this Departiiiciit .so far indianles 
that while the molasses from sniphitation fiictorics do give positive rcruUs on 
light soils in this province, tlie earbonitntlon molasses definitely depress (he 
yield. A clear distinefion will, Ihercfoic, have, to he made mi far as Bihar is 
concerned that only .sulpliitalion mn!ns,ses me usofiil ns a manure. Tho 
economics of niolaiwcs as fcrtiliiieis yet remain to be worked out. Wc have 
so far been working on the liasis that moln«sos have no value at present and 
can he had for (he asking. Once th'.s material finds a uides|Tead use as a 
mamire, the factories would be perfeeth justified in asking for a reasonaldo 
price. Whclhei the use of this materin! at .a imVe ns ferlilizei would lie 
equally as oconoiiiical as other maniiics has yet to he iiivesliguteil. Tho 
gre.'ifost ditricully in the widespread use of this material ns a manure nppars 
to mo to be (he extreme diflleulty in tr,ins|iorling and handling. While it may 
he quite easy for a sugar fnctoiy to use this stnlT on its own cine lands, the 
avemge cultivator will find it rather diflieuK to Imnsfimt it to hi® fields which 
may bo Biluated anything fiom (o 10 mdw aw.iy fimii the factory. Indica- 
tions are that molasses may prove of very groat assistance in reelniming 
alkaline soils. Iferc ag.iin the quantity that could possiblj he used would be 
limited liy the area that could be reclaimed and Inoughl under cultivation. 
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APPENDIX XVin-O 

Report from Dr. B. K. Mnkerji, Pb.D., D.So., Agricultural Ohemist to 
Government, United Provinces, Cawnpore, forwarded under his letter 
no. 810 R.C.yi.B., dated 9tli February, 1938. 

1. Molasses as fatili^or—Thi} Deparlnienl of Agnciilf\iie of the United 
Piovincc*? Biarled ip tlio j-ear 1932 investigations regarding ihe use of molasses 

'as manure for ordinary soils. The oxperimonls liave been confined mainly 
to the'siigai*cano crop, and conducted .at Shahjahanpiir, Cawnjiorc, Gorakliinuv 
Bnliraieli nnd‘'Mnzafl'arnngi. The invesligafion.s a( Cawnpore Iso inohuled 
a trial with wheat. 

Tile data so fai available indicate that molasses must be applied at the rate 
of about 10 ton.s per aero two months before sowing sngarcano in order to 
gain appreciable inciease in the outturn. As regards the sucrose content, 
there is iii the ease of planted cane no wgiiificant dilTcrence between the canes 
obtained from the molasses-treat cd plots and those from the nnmannred plots. 
With ratoon canes, molasses has given higher yield at Gorakhpur and Cawii- 
poro, and fares favourably with feiliUzcrs at 'Mii/nffarnagar. This increase 
is sfatihtically slgiiiUcant ns ooinpaied lo conliol, but the .snciose content with 
ilie molasacC treatment is definitely lower limn with the no-manure treat- 
ment. 

With wheal our experience has been that molasses gives a lower yield 
than either dung or compost although it is apprccialily higher than the control. 

Molasses is generally opposed to promote nitrogen fixation in ii normal 
soil, but this is not consistently realized in actual practice ns in evident fiom 
17io conflioting Jesuits obtained by us. 

As is well known, apart from the inlrinsio merits of any ferlilizor, the 
cost at which it is available to the cultivatnrs makes all the dilTorencc belAtccu 
its success and failure. Tn the case of molasses wo have also to boar in mind 
the cost of liansport in addition to its price per maund at source. Even if the 
factory piicc is as low as annas 2 pei maund, the purchasing cost of 30 Ions 
molussos alone tvould come to about Rs.3d-d. Add to that the cost of liansport 
w’hieh ifj approximately Jls.2 per Ion for a distance of 10 mile’ from the factory, 
the total cost of 10 tons of mola6.ses, meeting the requirements for only one 
acre, wmrks out under tho most economical conditions to Es.6d-d. In view of 
the high cost it is extremely doubtful wlielhcr the additional gain in the shape 
of inerease.d out turn would he eommensiir.ale with the expondil.nrn on account 
of the molasSc.s applied to the soil. 

Il might ho noted here that while success is recorded .it Bangalore, 
negative results have been obtained for sugarcane at I’iulegaon (Bombay- 
Deccan) and Bisalewala (Punjab). Experiments with paddy conducted at 
Sabour (Bihar) during (he j’car 193d-35 failed to establish tho superiority of 
molasses over (ho no-manure treatment even though the dose of molasses was 
equivalent to 20 lb. nitrogen or 8,000 lb. per acre. 

2, Jieehmalion of usar {allcaline) soils hy violasscs — Small scale experi- 
ments conducted by (be Agiicnltiiral Cliemist to Government, United prov- 
ipces, some yc<nrs ago sbowed that molasses had a dofniile ameliorative effect 
upon usar soil from the Cawnpore Distriel, More detailed work upon tins 
is being conducted by Professor Dhai in co-oper,aiion ivilli the Department of 
Agi’iculture, United Provinces Tliese experiments have not boon in progres*' 
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Bnfficiently long to wanant anj* expression of opinion on either of the points, 
2(c) or Id) raised in the questionnaire, tliat is, whether molas'^es brings about 
a lasting improvement or if it causes by prolonged application any harmful 
effect on Ihe soil. 

During Professor Dliar’s absence from India a - field expOTmenl on 
systematic lines was laid ont during the last khatif season by the Agrirnlfcurnl 
Chemist at the Governmenf Model Pam. Unao, to study t^e effect of applying 
molasses to user land on the oiiftnin of lice. The soil which is typically wsor 
liaving a pH value (alkalinity) 9*3— 9'6, was treated three weeks before trans- 
plantation of paddy with molasses at the mto of (i) 5 tons, (ii) XO tons and (iii) 
16 tons per acre. Two moi'e Ireaimenfs, one control and the other press-mnd 
at the rate of 5 tons per acre, weie also included. All the 5 treatments were 
laid out in four randomized blocks, fhe area of each sub-plot being l/40th aero. 
The yield figures have now been stalisfically treated both in regard to grain 
and straw. The main conclusions are as follows : 

(a) Grain — (i) Molasses at 30 Ions per acre gives Inghcsl yield of 
grain, and 

(ii) There is no significant difference among the grain yields obtained 
wifh 5 or 15 Ions molasses, 5 tons piess-mud and the control. 

(b) Sirain — (i) Molasses at 35 tons per acre gives the highest yield of 
straw and molasses af 10 tons comes next. 

(Ii) There is no significant difference in the straw jnclds between the 
5 Ions molasses and Ihe 5 tons press-mnd treatments; bnt cither of these 
is snperior lo control which shows Ihe poorest yield. 

Of all the treatments in (his experiment, molasses at the rate of 10 
tons per acre appears on the whole to be the ))cst. Allhongh there are 
jiTion reasons to believe that it would be necessaiy for the salisfaetoiy rec-la. 
mation of vsnr land to apply molasses at tlie rale of about 10 tons per acre, 
yet it is too early lo say anything about the number of applications whieh 
may be required to get llio optimum results. 

Here again, it is clear that much of tbo nllimalc success of the method 
would depend on the cost involved. Tlie total cost of 10 tons of molasses 
at the rate of only 2 annas a mannd, ex-faclory, will be as shown above at 
least Hs 54-4. If the piice of molasses be more than 2 annas a manbd or 
if more than one application becomes ncccssarj’, then there would obviously 
be a proportionate increase in the total cost of the treatment. 

Excepting for the experiment referred to above, I am not aware of tlio 
detailed results obtained from any other large-scale field (rial which might 
have been sjslematically undertaken in the TTnited Provinces or elsewhere lo 
assess the value of molasses for reclaiming alkali lands. In the Punjah' 
the application of molasses to Jcallar (alkali) soil has failed lo yield satis- 
factory results, whei-eas it is recorded that by systematic treatments with 
calcium salts, such as gypsum and calcium chloride, thoio soils have 
improved considerably within three years- 

3. Gencrol-On account, of the high Cost as shown above, molasses 
does not promise to be of gi-eat value as fertilizer for ordinaiy crops in normal 
soils It IB extremely doubtful if the use of molasses as ordinary- fertilizer 
could ever he recommended ns an economic method of disposiim of the 
large quantities of the stuff available in this eonntry. It is obvious that as 
a nitrogenous manure, molasses is not likely to bo of direct value. It 
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tolilaios potash in somewliat largo quantities, but even in this wo would got 
inoio by coiisciunj* uur oiclLimry wood ashes. 'J'he clue] value ol molasses us 
fcHilizer can lie only in its ability to sliinulalo diicot fixation of nili-ogen. 
J3ut so far our experience has been that Iho direct or imlirecl gains accruing 
out of the ajipliculioii ol molasses to normal soil do not jusfily (he cost oi the 
fieutment. ^ « 

The use of molasses of reclaiming nsar or alkali lauds sccius to be an 
interesting and useful proposition. But in this loo, Iho limifing factor 
appears likely to he the considerable cost of obtaining, cai ting and applying the 
trcalmout. TIic method appears to requiie the application of large quan- 
lilies and the permanence of flie effect has not yet been established. It 
is, thbrefore, loo caily to Janncli out into anj extensive application. As a 
concrete instanco, il may be cited that in oiir Western Circle the propor- 
tion ol Hiffi to nurmal soil is highest in the Mainpuii District; but the cost of 
molasses near about ^ilainpuri, J5lah and Aligarh being somewhat excessive, 
it has not been found possible to adopt (he use of molasses on any large scale 
for reclamation purjioses. Whatever molas'-es is available from opon-pan 
sugar factories is being used with considerable success hj pi ivalc individuals 
in the middle Doab, notably !Main]mri and Dtali districts. 'Uhe iiielbod 
consists in leaching tlic soil with monsoon, well or canal irrigation water 
combined with the application of molasses. 

Il is now well known that types of mild imn are capable of reclamation, 
at least for successful rice crops, by flooding and Icaeliing combined with 
the application of organic maniues; either gicou manure, or farm-yard 
manure, or comijost. For agricultural application this is the only method 
which can at present bo reeuxumended. Thib method has been the subject of 
. grauts-in-uid Irom the Board of Agriculture and by the Director of Agri- 
culture as well’ as -of experiments on agricviltuial farms and demonstration 
plots. Thus the Uuao faim and the ]3aia Bauki model farm were located 
in usar tracts, with a consideiable' proportion of usar soil within their 
boundaries, for demonstration of the possibilities of such ameliorative 
nieiisurcs ; while considerable demouslraiiou has been conducted in the Sarda 
area by the co-operative effort of the Agricultural and Irrigation departments. 
The Unao farm has shown that imr soil can be reclaimed loi piotitable 
giowth of rice and other crops by Jeucliiug combined with organic manuring, 
the application of sugar factory press-mud Cake, or dresbiiig of tiala silt. On 
the Gawnpore Kescaroh Farm mild asai has been reclaimed without heavy 
leaching by cultural methods including the growth of deep-rooted legumes, 
green inanm’ing, or trenching with juar and sugarcane roots and the like, 
and by manuring with large doses of compost combined with good cultivation. 
The demonstration of the efficiency of leaching combined with green manur- 
ing on mild usar has been so impressive that the Irrigation Department aie 
providing free irrigation water, up to the surplus supplies avaflable for 
reclamation by this method during the fii’St season of opeiation and there has 
already been a response from zamindais particularly in Unao District. It is 
expected that the coming Idiarij will show a very much gi’cater area under 
reclamation in this way. 
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APPENDIX XVni-D . 


Report from Dr. P. B. Lander, I.A.S., Agricultural Chemist to Govern- 
ment, Punjab, Lahore, forwarded under his letter no. 939, dated 10th 
February, 1938. 

1. — J3x])eiinicntR on (he use of molasses as manure for sugarcane, 
wheat and cotlon have been carried oiil l>y the Deputy Director of Agriculture 
at Lyallpur and, considcriJig conjointly the yields of the three crops raised 
Buceessfully troin the same plots after the application of molasses, he was 
in no case able to obtain increased yields. On the contrary' the application 
of molasses in amounts from 40—350 inannds jier acre exhibited a distinct 
tendency to depress yields. Do found that even' when molasse.s is valued 
at one anna and six pics per mannd, financially the application of molasses 
has resulted in loss. 

In 1930, the Agrioiillurul Chemist in conjunction with liie Deputy 
Director of Agriculture carried out a fresh trial with molasses as a fertilizer 
for sugarcane, and kept a full record of the changes (hat take place in the 
jihysical and chemical nature of the soil following the use of molasses, which 
was applied one and two mo nths Kapectivcly before sowing sugarcane. It 
was also applied in two different ways, firstly by direct addition to the 
soil with the irrigation water and secondly after being composted with tlie 
soil during the above period. The quantity applied was 1.50 maunds (5‘5 
tons) per acre and the chemical changes in the different nitrogenous constilu- 
enls of the soil ware studied at monthly intervals. The results obtained may 
be summarized as follows : 

(1) The application of molasses I’csiilted in a slight improvement 
m the texture of the soil as indicated by an inci-easo in the water 
holding capacity. 

(2) There''vvu's a fall in the pH vahTe’ from 8T0 to 7*85. 

(3) There was practically no increase in the amount of nitrogen 
fixed, althougii there was a great inci'case in the mnnbor of uzolobactcr 
in soil treated with molasses. 

(4) As the figures given below show, the quality of (ho cane suffered 
by the application of molassos. 

Anahjih oj sugarcune : Variclrj — Co 285 
PcTccntagc on mne 


^onuro 

1 

Juico 

1 

Sucrobo 

I 

Qtucoao 

Totnl 

solids 

Glucose 

ratio 

1 Purity 

1 co-ofU- 
1 ciont 

Control 

59 'S 

0-30 

0>19 

lO-B 

C.2 

SC .7 

Molassos Qpplioil ono month hoforo 
sowing. 

GO'O 

8-Gl 

0-47 

10*5 

o-J 

81 .8 

Molasses applied two months before 
sowing. 

SOW 

8 vg 

0.03 

1 

10.4 

o'o 

82.8 


(5) The outhiin of sugarcane, as shown below, was adversely 
affected by the application of molasses : 






( m ') 


Average yicUh in inaunds par acre 


— 

1 

Cano 

Gur 

* 

Mds, STS. 

i^lds. srs. 

Control . . . . . . . , 

G21 0- 

72 30 

Molasto^ nppliud ono month boforo sowing 

riSO 10 

67 15 

applied two months bororo sowing 

fiia 0 

60 10 


It is clear from the above thai under ilie climatic and soil conditions 
of Lyallpiir, the use of molasses as a fertilizer for sugarcane lias a negative 
value. 


IT.— A series of trials to study the effect of molasses as a rcelamalion 
agent for alkali soils (Bari) was started at Montgomery in tt).36. It is loo 
early to draw any concluaion.-i from the one year’s lesuits so far obtained 
which are given below : 

• Yields per acre , 

(From average of G plots, each 1/22 acre in size) 


* 

> •>-» 

■* 

r 

Gtain 

Straw 



Mds. srs. ch. 

Mds. bis. bh. 

Control . . . . . . 

• • • • 

0 2 12 

0 0 10 

SlolossDH nt 60 mds, per aero , . 

* • ♦ ♦ 

0 23 0 

1 2 10 

liIoIas<)cs At 100 mds. por aoro . . ' 

.. 

1 2 10 

2 11 + 


The cost of inolasses at Montgomery was 12 annas per maimd, and at 
this value, it is extremely doubtful if the reclamation of the Bari type 
of alkali soil will be an economic proposition. 


The abovementioned soil received an additional similar dose of molasbes 
in 1937, and wheat was again bowji last Octolier. The results of yields 
will be available after April. 

(a) The composition of tho soil is as follows : 

Complete chemical and mechanical analysis of Ban soil 
(Per 100 parts of soil) 


Total solids . • 

f • 

• • 


Wat>or oxlraet analybis 
. . 0 -5036 

Sodium corbonato 

• • 

• • 


• • 

0 -0326 

Sodium bicarbonoto . 

• 

• • 


• • 

0-1730 

Sodium oblorido . . 

• » 

• • 


• • 

0 -1400 

Sodium sulplmto .. 

• 



• • 

0-2110 

Calcium ' 

• 



• • 

Nil. 

Magnesium . . 

• 



■ * 

Nil. 

Sodium 

■ w 

• • 


• • 

0 -1003 

Potassium 

k 

• • 


• » 

0 -0076 

Clay . . 


• • 


Moohanical analysis 
.. 10-30 

Silt , . . . 

# 

« • 



27 -28 

Fine sand . , 


* • 

• • 

• • 

62-17 

CoaiBO sand . , 

t 

■ ■ 

• * 

• • 

0-07 

Kanlcar 

• » 

• * 

• • 


Nil. 

Potash 

• 

• • 

^ Available analysis 
(1 per cent, oitrio acid oxtraotion) 

... .. 0-0000 

Phosphate i . . 

• 

• • 

• » 

• • 

0-0084 
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Gdloium <Ca) . . . . 

Bfagnosiuttt (Bfg) . . 

Sodium . . > • 

Potassium . . . • 

Degree of alkalisation . . 

pH value ' . . . . 

Otganio matter . . 

Total nitrogoa 

Total carbonates ns (CaCOj) . 


Dscfaangeablo basis (Btilii equiva- 
lents) 


0-G5 

me. 

5 *00 , 


0*0f 

SS 

0-00 


(hydrogen Eloo- 
trodo) 
0 - 2-180 
0 -0325 


5-1-1 


J?egaiding (6), (c) and (rf) of the Qnesfionnaire, I am not in a position 
us yet to moke any statement. 


m.— On the basis of the limited experience that I Iiave of tlie use of 
molasses, I do not feel justified in offering any definite views regarding the 
utilissutiuii of the lualeii.il in India for tlie above two purposes. 'I'he lesuUti 
obtained so tai in the Punjab aie not ^ely encoinaginp. Some oi the oilier 
methods of reclaiming alkali boils which I have tried seem to lie moie pio- 
inising and economic. The indications at present are that for the Pniijali 
soils the ube of molasses by itself may not be veiy successful. 

I still ’•consider that, a’§''I''rocommended years ago, the most effective 
manner of disposing of molasses would be to conveit it into power alcohol. 
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APPENDIX XATII-E 


Report ,fi;om Rao Bahadur B. Yiswa Nath, F.I.C., P.C.S., Director and 
Imperial Agricultural Chemist, Imperial Agricultural Research Institute, 
Nevr Delhi, fotnarded under his letter no. 220 o( 1938, dated 28th 
February, 1938 


Question 1— Yos. I have expeiience in the use of molasses as manures 
foi‘ rice and sugar cane. The expcnment*? with jice wei-e carried out when f 
was Agi'iculturnl Clieraist at Coimbatore, with the following results: 


Tfcatmont 

Yiold por plot of 

4 oontg 

Yiokl ppi ncio 


Gram 

Strow 

Groin 

Straw 


lb 

Ib 

lb. 

lb. 

(1) Control .. .. 1 

137 

1 1.34 

3,417 

.3,350 

(2) Wolossc^ — 6 tons por aoro 

IJO 

1.30 

3,492 

3,475 

(.3) Molassos — 7J tons por ncro . . 

150 

137 

3,888 

3,425 

(4) Moln<i->03 — 4 tons por aero plug 1 ewt. nm- 
inoniura sulpliato por aoro. 

151 

’ ~13S 

3,783 

3,4i>8 


The inciease m the yield of grain over *' no manuie '* was significant 
in the cases of (3) and (</). 


The experiments wilh sugarcane were carried out at Pnsa. The scheme 
of experiments is Kelowt , 

(1) 100 lb. N as mustard cako + 20 lb. ICgO and P5O,. 

- ~ . (2)lQ01b.N „ „ „ + CO lb. KjO only. 

(3) 1001b. N', 7'' „ „ + 100 lb. PjO, only- 

(4) 100 lb. N „ „ + 50 lb., 100 lb. KjO and P,0,. 

(5) 100 lb. N as molasio and nmmomim, sulplmto -f^CO lb. K^O. 

{0)1001b.N „ „ „ '.-f r.01b.,KjOand lOOlb. P,0». 

The quantity of molasses used was r[000 lb. to the acre and analysed 
5'27 per cent, K^O, O' 5 per cent, nitrogen and 0’23 pei cent. P O 5 . 

The final liaivesl results and analyses showed that the application of the 
manure was justified economically. Complete manuring gave 187 lb. of 
sucrose per plot of 0'25 acre, as against lOd 7 lb. for the plot receiving no 
manure. The combination of amraoniom sul])hate and molasses gave as good 
a result as with mustard cake, potassium snlpliate and super. 

Question 2 — have not conducted specific field experiments on the use 
of molasses in the reclamation of alkaline soils, but fiom obscivational results, 
I have formed the opinion that they will do very well as correctives foi 
alkaline lands which are not too alkaline, and in checking alkalinity. The 
use of molasses with gypsum is definitely more efficacious than gypsum alone 
in reclaiming vei 7 bad alkaline soils, 

I have investigated the biological changes that lake place in swampy 
ioils. An enormous increase in the microbiological population and the pro- 
duction of organic acids occurs on the addition of molasses and these contri- 
bute to the beneficial elFeet on alkaline soils following the application of 
molasses. 
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Question 3— If il could be amnged T would nnheiitatingly recommend 
the use of molasses in agi'icnlture. The crop response ns judged by imme- 
diate increases on application varies with conditions of soil and climate. 
Wide T am not piepaied to sa\ that ciop increa-se would in\ariably follow the 
application, I am prepared to asseit that the use of molasses does improve 
.iiid build up the fcriilitv of (he soil Prom this point of view, T consider that 
iru)lass'‘s possess a hi"bnr value as manure than as alcohol. 




